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LMOST since the time of Columbus, a 
A mystery has cast its shadow across 
the New World. How and when did 
the first Americans arrive in this hemi- 
sphere? Modern anthropology has answered 
the “how”: The forebears of the American 
Indians migrated from Asia. No one can 
know what presstires drove these nomadic 
hunters from their ancestral lands. But 
evidence strongly indicates that they entered 
North America by way of Alaska. 

Your Society has now joined with the Na- 
tional Park Service in an attempt to cast 
more light on the “when.” In 1976 Dr. W., 
Roger Powers and Dr. R. Dale Guthrie of 
the University of Alaska, digging at Dry 
Creek in the mountains of central Alaska, 
uncovered the remains of ancient human oc- 
cupation. The area surrounding their dig 
holds rich archeological promise. Lush grass- 
lancs are as hospitable to game and man 
today a& they were in the deep past. The 
Society and the Park Service are supporting 
a three-year, $600,000 project aimed at find. 
ing the carliest traces of man at this gateway 
to the New World. 

Bering Strait, scarcely 50 miles of open wa- 
ter, now separates Asia and North America. 
But. as recently as 18,000 years ago, when Ice 
Age glaciers imprisoned much of our planet's 
water, sea level stood some 300 feet lower. 
Siberia and Alaska were linked by a corridor 
of open land perhaps 1,000 miles wide. 

For decades archeology seemed to show 
that the first Americans arrived some 12,000) 
years ago and proceeded, through several 
millennia, to drift southward with the game 
and the seasons. But recent vears have 
brought provocative discoveries. Carbon- 
dating of bone implements found in the Ca- 
natian Yukon suggests man hunted there 
more than 25,000 years ago; an obsidian 
blade from a Mexican site may be 25,000 
years old. Excavations in Siberia have dis- 
closed evidence of migration toward America 
between 70,000 and $0,000 years ago. 

In. the past, collaboration between the 
Society and the Park Service has unearthed 
Wetherill Mesa's prehistoric culture in Colo- 
rado, Now, continuing the quest, we hope 
to penetrate even further into the murky 
frontiers of man’s past in the Americas. 
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West Germany: 

Continuing Miracle 149 

fn three decades a war-devastated land has 
become Weatern Europe's strongest, mas! 
prosperous nation. Joka J. Putman and 
Robert W. Madden report on how it 
happened and look at the read alead. 


On the Trail of 

Wisconsin's Ice Age 182 

4 chain of glacial wonders, some still being 
jculpted only 10,000 years ago, ix traced by 
Anne Lahastille and Cary Wolinsky. 


The Challenge of Air Safety 209 


Michael E. Long and Broce Dale ride jetliners 
and visit contra’ towers for an in-depth look 
ut one of today's safest means of transportation. 


Penguins and Their Neighbors 237 
Renowned naturalist Roper Tory Peterson 
vovaves fo (he Antarctic to Observe tie 
incredible lives of birds and animals in ane 
of earth's most rigorous environments. 
Photographs by Dex and Jen Bartlett, 


Five Times to Yakutsk 256 

National Geographic photographer Dean Conger 
recally (6 vears and }(0,000 miles af travel 

in the USSR. The most recent result: 

anew Geographic book on the Soviet Union. 


Purdah: Life Behind 

the Veil 270 

For three years anthropologist Doranne Wilron 
Jucobsen lived in a village in India, studying 

the wavs of women who veil themselves from the 
view of others—sometimes even their husbands. 


How Soon Will We Measure 

in Metric? 287 

Prepare to meet the meter, advises science 
editor Keaneth F. Weaver, who affers a 
handy tear-out puide to the system. Drawings 
by Donald A. Mackay. 


COVER: A Lockheed TriStar wings over the 


California coast ont an air-vafety fest Might 
(pages 206-208). Photograph by Bruce Dale. 
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The Federal Republic 
of Germany has 
emerged as Western 
Europes strongest. 
MOSE Prosperous 
nation. How did it 
happen? And what 
does the future hold? 


West 
Germany: 
Continuing 
Miracle 


By JOHN J. PUTMAN 
Photographs by 


ROBERT W. MADDEDS 











A generation removed from the ashes 
af war, Frankfurt am Main today stands 
tall os West Germanys hub of finanerc 
(ethan emperors once held conmnation 
banquets in Ube medieval city fall. 
Beyond its gabled rooftops, new bank 
towers atest proliferating weth 














T IS NOW TEN YEARS since Konrad 
Adenauer, first Chancellor of the Federal 
Republic of Germany, died at 91. On a 
summer day, when the sunlight streams 
into the house in the village of Rhéndorf 
where he lived for years, it is difficult to fine 
shadows of the evil he remembered, It is a 
pleasant but unpretentious house, with pamt- 
ings, records, and 
books. The windows 
look out on the 
Rhine and beyond 
to the Eifel hills. 
Only a bronze 
candlestick recalls 
that evil. Adenauer 
had taken it him- 
self from the base- 
ment of Gestapo headquarters in Cologne 
after the war. He kept it on his shaving stand, 
as a reminder, while he helped shape the 
future of West Germany, 

It remains a useful reminder, in light of 
what has happened to postwar Germany. 
Three decades after the end of the evil, an 
uneasy posture of penance has been altered, 
transformed now into something more com- 
fortable and familiar to the German charac- 
ter: pride. 

The pride is readily understandable 

Only seven vears after currencler, German 
factories rebuilt with U.S. Marshall Plan aid 
were churning out a trade surplus; by the end 
of the sixties the surplus had grown twenty- 
fold. The now-famous Wirtschaftswunder— 
the “economic miracle"—propelled the Fed- 
eral Republic into the role of Western 
Furope’s mast powerful economic farce. 

Even the recent global inflation and re- 
cession, which checked West Germany's 
growth for a time and left it with a million 
unemployed, did not alter that dominant 
position. Europe had become, according to 
the respected British journal he Ecomonest, 
a “two-tier community,” with the Federal 
Republic “all alone on the top ter.” 

How did the West Germans manage to 


have ay mE. . 


"He was thinking very mich aboul why so 
muck evil could have been possible under 
the National Socialists, [f rich evil could 
any good resull, it would 
he to make the German people reomicne 
from any sort of totalitarianism again.” 


BECO LCEDTIOS OF oN) AERA eT BED 
PRSAL SECRETARY, Oe AMRELLESE POPPIN! 


avoid the plagues—spiraling inflation, labor 
strife, a weakening currency—that have 
afflicted other nations? And can Germany 
remain Western Europe's most substantial 
monetary and military bulwark? 

Complex questions, important questions. 
f have journeved across the Federal Republic 
from Bonn to Bertin, from Munich to Ham- 
burg, seeking the 
answers (Iaip, pape 
1551. In the process 
T found many of the 
roots of the West 
German phenome- 
non, including a re- 
markable political 
stability, a coopera- 
tive labor move- 
ment; a social calm; the industrious German 
nature itself. But the story starts with money, 
and for an examination of money, you qo to 
Frankfurt am Main. 

The shiny, soaring towers of Frankfurt 
house the giants of German finance, among 
them the Big Three commercial banks: 
Deutsche, Dresdner, Commerzbank. They 
bankroll much of German industry (even 
own shares of it) and most of export and im- 
port business. Their directors sit on the boards 
of scores of companies and so help shape the 
Federal Republic’s industrial course. 

One of those directors told me a little about 
his city, svmbel of the new financial Reich. 
He gestured toward a window: “Look at it, 
a sort of Houston or Osaka. A new city. Re- 
built after war's destruction. No center. Little 
sense Of beauty, Just people trying to outper- 
form cach other. A cruel kind of competition. 

“Sul, 1 wouldn't want to live anywhere 
else. Here you sense a vitality, an easiness to 
do things—because you do not have the bur- 
den of your past. The old history has been 
abolished: tradition has been swept away,” 

Many Frankfurters seek something of the 
ald Germany in the nearby Taunus, walking 
the forested mountain trails on weekends. 
But a distinct, non-Gernan flavor permeates 





Captains of the Big Three strongly influence the financial course of a nation that, 
almost alone in the industrialized world, has managed to minimize inflation and 
keep its currency strong. From left, Robert Dhom, Commerzbank; Jurgen Ponto, 
Dresdner Bank: Wilfried Guth and Wilhelm Christians, Deutsche Bank German 
banks are expanding overseas for a bigger slice of the international money market 
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the Hank of England: Most of the Federal 
Republic's foreign currency reserves (about 
25 billion dollars, the largest reported in the 
world) are invested in securities and deposits, 
mainly in the Uniter] States 

The Bundesbank stands amid spacious, 
well-plantec, discreetly fenced lawns. I was 
reminded of an American university campus 
—but for the anmed guards, the Merceces- 
Bens secluns with radiotelephone neriais, the 





Quiet as a whisper and nonpolluting, the 
expenmental Lransrapid train 
Lest track near Munich—may represent the 
future of high-speed, intercity public tran- 
Sl Developed jointh by 
locomotive firms, the government-financed, 
clectric-mowe rel Vehich: flonts about ialf 


her on its 
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armored trucks laden with cargoes of currency 

Charged by law with maintaining the sta- 
bility of that currency, the Bundéshbank has 
Independent powers to do so. It ‘exercised 
that power firmly and dramatically in early 
L473, to pull West Germany abruptly out of 
the speeding “world inflation convoy,” Che 
maneuver sent shock waves through bank- 
ing corridors around the globe. 


Wy THE 12TH FLOOR of the bank build- 
Ing, [ talked with Dr. Otmar Emminger, 
then vier president and now president of 

the institution. A trim, dapper man and a 
financial wizard, he summarized that fateful 
fiscal drama for me 

The United States, he said, hae allowed its 
balance of payments to get oul of order, Duy- 
Ink enormous amounts of Luropean goods, 
while Europeans were buying much less from 
the United States. Hy the early 1970's Europe 
had been flooded with dollars 

“Those dollars were overvalued,” said Dr 
Emminger, “and our marks were underval- 
ued. But by the Bretton Woods azvreement we 
had to buy—at.a fixed rate—any amount of 
fore exchange that came in.” 

Money managers sold dollars for marks as 
fast as they could. To supply them, the Bun- 
deshank had to create more marks, thus feed- 
ing West German inflation. By late February 
of 1973 Bundesbank officials felt the situation 
had prown intolerable 

“Un March 1, when we had to accept anc 
convert 2.7 bilhon dollars in one dav. we 
called it quits. We closed down the foreign- 
exchange markets. That dav had seen the 
largest single purchase of foreign money by 
any central bank in history, a movement that 
is not likely to be repeated, This was the real 
breakdown of the ald svstem that we had 
followed since the end of World War EL.” 

When the markets reopened, the fixed ex- 
change rates were gone, and the world was on 
a “floating svstem” that allows currencies 
to find their own values on the open markets. 

The Bundesbank had slammed the brakes 
on West German inflation. But not without 
cost. Interest rates soared; money grew tht: 
the (serman real estate boom burst. There 
were thousands of bankruptcies 

“Tb was painful, very harsh,” Dr. Emminger 
suid. Bot West Germans accepted the “cor- 
rection.” Burned (Continued on page 138) 
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raids of Work) War T. Hard werk, 
LS: Marshall Plan aid, and favor: 
bhile world economic concitinns lee 
lo an astonishingly rapid reoovery 
Even 12 million refwgees from the 
Eos, al first a burden, became an o5- 
aetr They swelled the ranks of work 
ers, entrepreneurs, commer Thic 
Homan tidal wave oles helped break 
down recinnl aie] chess barnes 
The republic has come of age 26 one 
ef Fourepe’s healthiest, dermocracies 
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Feast for the pocketbook but iften a 
famine for theeve, the Ruhr district lols 
one of Rurope's most awesome concentra 
tions of heavy industry, Thoweh making 
headway in pellution control, factories 
ach as Thyssen's coke plant at Dutehure 
right) continue to spew out noses ore 
In the Bulir, 1) cites with pomulaheans of 
[30,000 OF more coalesce info one mes 
lopolis of 4 million people. In an effort t 
mpreve tie quahty ad life, fneers of park 
land, called erie fomcen—“ereen bores” 

mie been planted 

South of the Ruhr at Leverkusen, the 
Raver chemical works employ professipnal 
“sniters labowe) to ferret oul evil stalls 
The giebal firm obs enjoys the fragrance 


af fortune, boldineg mere than 100,000 
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ment: ‘Look here, we re over the mountain, we 


want now to have real wares, fair wares!" 
The “milk-ow" approach paid off—in 


real. not inflated, wage gains. Locday the 
averice blue-collar worker ¢njovs {a annual 
income of 27,000 marks—$10,500 

But when Mr. Rosenberg and his colleagues 
gat-around a table in the late 1940's devising 
new labor codes, they had more than wares 
on their minds. During the Weimar Republic 
trade unions hac been frasmentedd alone pit 
teal anc religous Vines; thes failed, alone with 
the republic, and then came the Nazi era 
After the war Rosenberg wod his: ¢olleapues 
deliberately created] a federation ol only 16 
mions, free of political or reliiows tres. (Brit 
mn, bY contrast, pas more hain $51) LMS 

They gsked 101 problem solving tlevices, 
come of them toed during the Weimar Re. 
cublic: works councils to solve problems al 
the factory level: special labor courts to han- 
ucled the works councils 


Thev acreed that no stnke could be called 
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We ache) ee nore rf three-fourths inl the 
workers involved! 

Lrnl the \ determing! on wa pce of Atul 
bes Hy ae odetermingtion —w hii i 
would pul workers representatives an One 
wpervisory boards of large corporations. 

“Tt was.” Mr. Rosenbere said, “a Uniquer 
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concept, I took the autobahn northeast, 
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through the farmlands of Lower Saxony, to 
Wolfsburz. The Volkswagen plant, begun by 
Hitler to make hie “people's car,” dominates 
the citv. The four stucks of Its power pan 
mse phove mil else, totems to industrial might 

It was in exurly 1974 that Volkswagen 
ilunged into the red. A vear loiter is losses 
hal grown tomearly a billion marks, a recor 
for (serman industry 

Phere Were More prot bern than the wide- 
spread recession: Volkswagen had relied too 
long on the Beeth while others moved into 
the smuall-cor market with flashier nvoclels; 
the shift to floating exchange rates sent VV 


wmices. soaring and sales plummeting in the 
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abor Were not getting along well 
\ new chairmin wis called in, pipe-puffing 
Toni Schmiicker, noted for his ability to work 
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with unions (nage 
‘A couple of months after 1 came, we ac- 
toally had dificulty meeting the pavrois,” hie 
told me. “We were making cars net according 
in market demand but according to the num 
ber of workers we had. We were sinking’ 
Among his solutions: cutting the work force 


ret. 
> - pert 
a 


by 23,100, a fifth of the emplovees: “An ex- 
treme action, but our backs were against the 
wall And everyone here knew it.” 

Mr. Schmiicker presented his proposal 
to the supervisory board of the compan 
Two-thirds of the bord represented the 
owners, private persons, and the state and 
federal governments; one-third represented 
the workers 

One board member recalled the meetine 
“Ti was the first vote at VW that was not 
unnmmows, The representatives 
voled against thre lawotl But the owners had 
the mapority 





workers’ 


ince the vole was taken, the 
Inions cooperated tully, There was oo strike 
no Violence. Che people just went away.” 
Thev cid net ¢o away empty-handed Each 
left with a “golden handshake,” an average ot 
10,000 muirks—4 000 Schmiucker and the 
workers representatives hal agreed on a 
plan. “We said that of people must leave, thes 
should be paid to do so,” a member of the 








WOTKS COUNnCI! explained. “Once this was-set- 
Interests of its workers into considerntion be- 
fore making a major decision, and to provide 
a mechanism for finding peaceful solutions: 
When I left Wolfsburg, Volkswagen had 
just projected a profit of one billion mires. 
wiping out previous losses. The company 
with its Rabbit 


ed on, we encouraged older men to retire 





tarly, Working wives to leave, and foreig 
1 their savings ariel 
perhaps slart a business. [It went pretty well: 
it could have been worse.” 

The workers’ representatives voted in favor 





workers to co home wit 





of a second propesal—to build an ussembly was back on the road 


plant in the U.S: to make Volkswagens more 
competitive there. “It should have been done 
ten vears earlier,” Rucen Loderer, president 
of the Metalworkers Union and a VW super 
Visory board member, talc me. To sareruare 


WAS HACK on the road, too, bound for 
Hamburg, the Federal Republic’s greatest 
port (pages 164-5) and second largest city, 
after West Berlin. | was curious about the 
(aetman workers’ reluctance to strike. Ham: 
burg dockworkers, handling nearly 50 mil 
hon tons of cargo a year, last streck in 195 1— 


aermin jobs, the workers had won serecemetit 
that cars from the American plant would not 
be sold outside the U.S. or Canada, and that 


additions to the plant would have to be ap- 
proved by the supervisory board 

The episocke lustrates the ower of Mitbe 
stimmung: Do force & company to take the 


Ne ie 


for only a few days. ] wanted to know why 

At the citv-owned Hambure Port and 
Warehouse Company [ found sis workers on 
their breakfast break at the company canteen 
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Crossroads for a booming foreien trade 
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They were sipping beer and plaving A faber 
ws. a favorite card came 

They were pleased to talk about their strike 
nol: “We feu! related to the compan’ 

“T have a tamily, Why strike? My insur 
ance is due every month “West Germany 
has-a, million ynemploved. [1 we struck, there 
might be more joss of jobs. We dont wari 
that. We feel a kine of duty:”...°U 1 wet 10 
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‘ul so the workers don't «trike. but thes 
use pressure, which vanes according to in- 
diustrys economic health. One sank “When 
we were discussing the 1976 contract, there 
Wis gm recession. So we settled for a small 
wae increuse: But as the 1977 contract came 
Lp, Wily @ mile see Ute Li rs Wie Phe Wilt 

hisses were full.’ 

And so when the offer of the employer 
aaemed low, many enploevne: decided not to 
work any overtinuc “Well, the company must 
have this overtone of ireak: flown. Dt was 
shocket—it stecd on its beach [t fed to fore 
farm workers from Lawer Soxony—peoph 
who ciln't know how to drive a crane ora 
truck. This went on for about tour weeks.” 

The result, after hard negolutions: A 6.7 
mercent salury increase. And instead of hav- 
ine to work every second Saturrlay, the men 
now have to work anly every fourth. And il 
woman has worker ten vear i the company 
nnd is 50 years old, his job is sale. “That's 
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# large apartment complex in Hamburg, 
Werner Kopp welcomed me into his com 
fortable, tasteful home. He works for 4 con- 
Lainer tenminal, and his wife, Ursula.is a.com 
puter programmer, Thev have a daughter, 6 
Wermer's monthly tuke-home pay is 1,800 
marks, 3720. His chief expenses are the rent 
a day-care kindergarten for 

daughter, 220 marks. [he Kopp own a 
cur and a color TV. Like many West loc 
mans, they have quit t 
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Werner was in good spirits: That day he 


had ciriven froma train ind into 4 container 
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Werner had no complaints: “We live a little 
We have friends In, ahd on we ekendcs en for 
drives. My daughter keeps me on my feet 


We're always feeding the ducks on the lake. 


or Visiting our granny. 

“bast year we took a two-week holiday in 
Bulgaria; before that we were in Mallorca. Ii 
‘Ou heed more money, you can work extra 
hdurs, jund there is 4 procram to advance in 
that work.” 

What more cid he wart? 
only nine vears. I want mv daughter to have 


Lb Po 


"| went to echo! 


it better: [want her to toto secondary er hio| 


WD SO HAMBURG seems as content as 
Republic, 

and as free from the pall that hung over 
the Dhird Reich 





an V Hice else im the Pecera 





Yet that bronze candlestick 
hits a devilish way of cropping up 

Femail sign at 29 Schaferkampsallee mark: 
the fewish community center. There are 1,400 
Jews in Hamburg; there were 25.000) m 1934 
Ginter Singer, the community center's di- 
rector, explained 

“Woen the Nazis came to power, about 
halt the Jews emigrated: later the Nazis took 
away the remainder. Only afew families CHT 
back. Today we are a mixed SrOUp. mostly 
rebumees fron Faster urope 4g 

Mr. Singer said the Jewish community had 


nO: CSC rmination recently 


problems, burt 





another difficulty his come up. “Hamburg is 


\ murderer 


sentenced to lites are bite released after [5 years 





very liberal toward criminals 
if he is judged to be resocialized. Now the 
state has treed some Nazi criminals, They say 
What os fair for common criminals should be 
laut for these others. 

“Two Nazis, we didnt mind. They were 
old, half dead. But now thev've released one 
Wii DT only Ol, and wes very cruel 

“He has a Jewish name, but is not Jewish 
And he had the crazy spleen that whenever 
ne met a few with thal name—RBosenbaum- 
He was convicted for 


the murder of 148 Jews, and now he is free 


he ett him home! 


and lives next door to a family of our com- 
munily. And that family has children, We are 
protesting.” 

Mr, Singer thought about t 
be in the beginning we could have done more 
But who thought in 
wold end the way it did 

For Mr. Singer, the era ended in a concen- 
tration camp, “My God! How could we have 
survived? Minus 35° Celsius we worked -with- 
out warm clothing. Wooden shoes. no socke 
No shawl Paper bags wrapped around our 
bodies. The walkways were icy and steep. In 
wootten clos, it's very difficult to walk on ice 

“We had to sit and slide going downhill, 
and the 3.8. with whips and sticks were at 
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Heady evidence that Germans 
are not all work and no plas, scme 
[4 billion liters (475 million eal- 
lone) of wine and more than 9 bil- 
hon liters of beer pare consumed 
At the Areisach wine 
cooperative (right), a worker ap- 
dwurted amang 
lanks gleaming with running water 
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(MOLES lowering 
hitad carries ti the hewt of lene 
bation. This city on the Rhine 
supphed by 22.800 vintners, corks 
half a milion bottles a. dav 
Renowned for mie-carrving 
ability, beer oil like this one m 
Munich (lett) serve up the nationa 
crnink Heer halls and eardens con 


tinue to thrive here 
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ming poplinty of cdiseotheques 
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our sides. Even today, whenever there is ice 
on the sidewalks, tt comes into my mind. 

“My wife will say, “Look how you walk! 
Why are you so attentive? Now go an and 
walk.” But 1 cannot. I am still frightened of 
falling dawn.” 

Mr. Singer is short, rotund, well talorerd, 
vigorous of manner. On the street you would 
probably take him for another prosperous 
Hamburg trader on his way to lunch at the 
posh Overseas Club. Except on those days 
when there is ice. 







E TRADERS AND SHIPPERS dis 
patch West Germany's goods from Ham- 
burg to the world. Some of the nation’s 
products are truly prestigious, the envy ol 
foreign manufacturers: those sleek Mercerles 
sedans, lor example, that my friend Werner 
opp drives to shipside. 

At the Daimler-Benz plant near Stuttgart I 





Skimming cold wuters, a wind surfer on Kiel Bay keeps 
warm in awet suit (above) On the island of Svit, refugees 
from the city catch the weak sun im sandpits and other 
shields avainst chilly North Sea breezes (right) Deter- 
mine travelers, Germans now throne balmier Mediter- 
rancuin shores on paicl vacations averaging five weeks. 


found the company coolly working off an 
order book that stretched two years ahead for 
delivery on its most popular Mercedes medels, 
Each working day some 500 proud purchas- 
ers from Germany and abroad arrive at the 
factory to pick up their cars personally. 

But the world doesn’t beat a path to the 
floors of most companies: they must sell The 
Gennans ae good at it It is vital. One-fourth 
ol West Germany's gross national product 
comes from exparts. And the world, and its 
markets, change 

Among companies that huve adapted to 
change is Siemens, the 130-vear-old electrical 
Mant now headquartered in Munich. The old 
Bavarian capital remains for me the loveliest 
of German cites. [ts great avenues, baroque 
pitlices, smart shops, artists’ colonies, and 
beer halls bespeak a traclitional love of life." 

‘hee “Havaric Mod, Mecievalt—aned Hewita ling,” ba 
Coy Jenning:, NaTioNaAlL Geocearnic, March 1974 
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When Siemens came south from Herlin 
after Worle) War U1, its officials joked that it 
intraduced a Prussian spirit into the city. The 
marriage is avmbolixed by the office of Sie- 
mens's chief executive, Dr. Bernhard Plettiner. 
It is Spartan spare, but in an old Bavarian 
palace close by the opera house 

Back in the fifties, Mlettner, an engineer by 
training, foresaw the day when the company 
would want to step up overseas sales 

“T thought when we did, we would want to 
affer not parts of a power plant, but the whole 
system. All in one package, guaranteed to de- 
liver so many kilowatts per hour. The de- 
veloping nations would lack the expertise to 
assemble these packages. They might not 
want to get inte the details.” 

Dr. Plettner’s foresight proved correct. In 
time, domestic orders slowed, but overseas 
“systems” grew to account for half of Sie- 
mens’s sales: A complete power system for an 


Indonesian steel mill; a telephone and telex 
system for Finland; a nuclear power system 
for Brazil—“reactors, uranium refineries, re- 
processing and enrichment plants, and, of 
course, the high-voltage lines.” 

Siemens has gambled big on nuclear plants. 
Now it waits out vigorous opposition. Near 
riots protested the construction of such 
plants in Germuny, and the U.S. has voiced 
deep concern over the Brazil deal 

In the meantime Siemens will sell you a 
light bulb, a mining hoist, a steam turbine. 
And its hundreds of agents are well pos- 
dened, One executive said: “There's not a 
contract tendered in the world they don't 
know of. Within minutes they are-in touch.” 


BN THE CHEMICALINDUSTERY German 
companies equal or surpass their formida- 
ble American competitors, The reasons are 

partly historical The Bayer company, for 
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instance, grew up with chenmetry: developing 
dvestufis, then miventing aspirin—a pratent 
that exmired atid a trademark they lost i Lh 
lucrative U.S. awl Canadian markets afte 
World War I 

Littl mutter. aver holds more than 
LOO 000 other patents. | talked with Professor 
Dr. Herbert Gsrinewald, t= chief executive, in 
the Raver tower at beverkusen on the Rhme 

‘We have the philosophy to be strong in 
our own field, chemistry. Nathing else, no 
ongiomernte.” 

He stepped to wintows overlooking this 


1 I , 
i i i. 2 = J I x ! 
B4C-acre plant: 600 hinltings. | 600 chemists. 


+, WAAL! emp) nee | All Vameit wirleri ifm 
scores of pipes 

iil gur plants are modern, constanth 
renewed. And with these facilities are com 


bined the kKnow-now from tenerations in air 


buUSsInNess. We mane 6,184 ProdLic ks atid) Wr 





try to wse LO) percent of the Taw wemcals 
‘Sot hine shouted ae Wy peter 
4. thircl of Baver’s capital investment this 
vear Will @o overseas, most to build new 
Baver plants in the U.S. “It ts the largest 
hemical market in the world,” the protessor 
cil “Di Pont. Monsanti—they've been ir 
Europe for veors. We're just following then 
example, gong to America 
It is a strategy that a growing number ol 


(seTman companies and banks. are acopting 


A CLOUDY AFTERNOON T climbed 
nto a small plane and flew along thi 
River Ru 


honal heartland of Gserman industry: 5:6 





iE To the north lav the tra- 








Mion people, ane ol the censest concentra 
fons in Europe Cait ater itv—Dutsh ITd, 


L T no pe m =m. I ae oes 5 . 
Oberhausen, Essen, Hochum, Dortmund 


Murmmoth earth scoopers dwar barels 
visible automobiles tabove, left foreeround 
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plant. The three-mule-wiee pit eine tout of its iron and steel, But the industrial picture 
oF ae 
others owned by the Rhemtiraun compar 
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nrovwcde enouch coal for a third of the coun 


hacl changed and. | wenle learn, is still chang 
ing. Many of the mines that for decares had 
ims elects receive! sce Lan in thre chense supplies | (ierman's ane ofher Euro pen ri 
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wears revitalizing the replaced topsoil for on subsimeies 


tl, ragsecdion the Steel, too, has suffered. Gyver Bochum | 





crops such as sugar beets (le 


Siti if a Tefilled mine looked COW nh on the l@2encary name KRUPP 


Meat Gerri Cy ae ure Mirract Li 


punted on the roof of & oll The real can- 
non maker of three wars hac been driven 
arminst the wall a few vears earlier. More 
recently, large blocks of Krupp shares had 
béen sold to the Government of Iran to Pais 





capital and stimulate sales there 

The problem with steel? An economist told 
me “Taj an, lor example, can produce it more 
cheaply. Gur future hes in customized ma- 
chines and systems. Here we are still tops.” 


SE STEERLMARER stillin the black was 


| Thessen, largest on the Continent. Bu 






w here, too, machinery sales weighed heavi- 
Vin the profits. Che great Thyssen complex 
at Lauisburg, where the Ruhr meets the Rhine, 
holds Europe's largest private port, 14 blast 
furnaces (pages 152-3), two of the world's 
largest converters, rolling mills, power plants, 
sintering plants, even a cement plant to 
ubiize slag from the furnaces 

When I talked with Thyssen's chief, Dr 
Dheter Spethmann, he told me of company 
plans to build production facilities overseas 
and to continue prospecting for tron ane coal 
In Australia and North Americi 

But Dr. Spethmann was more interested in 
talking about T 
en the consensus between industry and labar 

“soon we will do our first sale of stock to 
our workers. At half price. Five shares per 
capt. | am very interested about the recults 

“We wish to know what can be achieved 
in a capitalist society that is evolving like 
ours. It intrigues me to find at the end the 
worker, the individual, pawl to his satisfac- 
lion, in a social environment that gives him 
the feeling of warmth, and surrounded by hu- 
man beings who feel like him. A man or 
Wonin represented on the supervisory board 
of his company, and also owning stock in 
the company.” 

for this captain of German industry, the 
strengthening of the bonds of consensus were 





IWVSSen § new step to strength- 





AS Vital ae raw materials and sales 

A few months later I returned to Thyssen 
to check on results of the offer, Some 70,000 
employees had bought shares, 51 percent of 
e. Thyssen bad gone into the mar- 
Ket and bought 350,000 shares at 120 marks 
each, then sold them to the workers at 60 

Union leaders originally opposed the plan 
but eventually supported it. One explained 
“AL first we (Continued on page 177) 





those eligib 


Oktoberfest! Cheered an by townsfolk 
waiving the state flag: ane refreshed along 
the way by Frith with murs of heer 
brass byoeds from every corer of Bavaria 
parade through Munich on opening day al 
Burope's biggest bash. For two weeks of 
beermaked abandon, ending an the frst 
sunday tn October, Miinchners annyally 
relive an event dating from 810, when 
Havana's Kine Maximilian |; to fete the 
mlmiae of fis-son loa Saxon princess, cle 
teed a celebration that evolved inte o har 
weet festrval. Becoming more ¢xtravyagani 
With the years, the unabashed revelry <eems 


io behe « strong conservation mbereni in 
Bavarian Character 
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FULOGY IN STONE fo 0 musical Fens 
Neuichevanatein Castle beckons from its 
Woine selling for behind o country church 
near Fissen. Bavaria’. King Ludwig fl 

wea wo taken eith Richard Wagner's operas 
that he built this castle expressly to caplure 


fhe spirit of their soaring romantic strains 
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_LOniinwed from parce 172) thowuent that ein Hullentnecil loosely translated, “a ser- 
workers became stockholtters, it might cirve Vant of Lhe compan) " He had worked tor 
the company a Way to disguise ther truce in- Thyssen 20 years, and his father had worked 
DETESLS, to COMILLSe thern «a bit Bot the moment for the compan before hum 
we had the conditions of ownership, tt beciumé Those of us who an bom here, our ath 


impassible to recommend against buying.” tude is to stay and work. We are used toi 
L stopped by the Alte Wachee, a bar across He had bouwrht the five shares “for capit 
from “Thyssen's main gate. The air was heavs security.” He pulled @ snapshot trom his 
with the «mell of beer. Billiard balls clicked ‘Wallet, showing a pretty Hite cottage, 5e 
in a side room. I joined some steclworkers at) =«6on green grass 
the stand-up bar What had they thownt [lm paving for tis now, renting it oui 
about the stock planr When | retire, I'll move there.” His wie 
Franz hac reyected the offer. “I do not be worked, and the bank accounl was growing 
lieve that workers should supply entrepre- Mehmet, the Turkish bartender, drew an- 


neurs with their cHpital other heer and sii, “| hauweht the shares. FU 
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za 
worker's wages, he hacl bought the Alte 
Warche, which his wile usually mins 

tira Of fi SX I hiWwiren Cui ri. re) a a 
open of Son clrink md sat down. Shu > ee 
German, no Durkish. Mehmet saml be bac m 

Tr 

nians to return to Durkee, or even visit. He 
| ; 
Wis COTE 

Aeing and Franz zulped their beer ane! 
“shed towtred the door “Poor devils, w 


| 
have to co to work now.” They left with the 


nurposeiul stride of Germain Workers 


EIN. the Muttenknecht with shares in 


his company, ermbedies the “soci 





market” avstem that has governed West 
German economic life in the postwar years 
and i the final ingrecient in thal nation’: 
uccess. Its architect was Ludwig Erhare 
whe later serped as (Chancellor 

When | called on Dr. E.rfurd in bear Serr 
months before his death, he was 79 and clear 
4 ll Vet as we talked. he reached fora Cigal 
the svmbbol of hts public lite, ancl Galhect tm 
champaene “T tke to talk nubout those cave 
I have nLeRSsan Memorne 

‘Those days" center around 1945 when hi 
server as top finance official for the Albied 
OCCU pADOn CoVernme nt. Viehen the Alles ot 
dered a currency reform, DOr. Erhard ordered 
another reform on his own—ending rationing 
and controls. “The shops, up to then empty of 
oH ms err yeti / ly Filled 

His philosophy: “Pree competition, tree fi 
mation of prices. Lhe government wi ict be 
cist back ws for os possible, its only tum 
tion to provide a framework within whic 





“The individual citizen should enjov maxi 
mum freedom, but at the same time he would 
ib have to carry his responsibilities, Both 
go together. From the beginning we insisted 
that we would have no system in which the 
workers, the weaker seement, could be hurt 
They would, instead, share.” 

This soctal market svtem, early embraced 
by Erhard'’s Christian Democrat party, was 
liter larcely odopted by the Soctal Democrats, 
Who now govern. 

Could the old warrior, in those early clays, 
loresee bow strong economically West Ger 


miainy would become? “The trend, ves. But the 
depth, the brewith, the 


Voliime of it—nhno. 


RONTCALLY, while the Federal Republic 

emeres as the strongest nation in Western 

hurope, there is uncertainty, Many suspect 
that what has worked in the past may not fit 
in the future 

There are real problems. One million are 
jobless, Labor points out that capital invest 
mint has fone tocavtomate, increasing pre 
duction but creating few johs 


Businessmen complain about tives wand an 


National Ceagraphic, Aueuse (977 








‘unfriendly atmosphere” from ywovernme 
Social Democrats. The government m turn 
must deal with an unusually large deficits 
billion marks—and u pension plan that ted 
to the cost.of wing and has grown too costly 

And there is the memory of the past: all 
the things that went wrong 

Some dreams huve faced, among them the 
dreams of -a United Europe, strong enough to 
ProLect tiself and compete on @ven. terms 
with the United States and the Soviet Union 

There © a final uncertainty, one that 
forgotten from time to time amid the shiny 


West Germany: Continuing Miracle 


Cautarbeiter—micst 3 wotker= 
million strong. came kn the 1960" ty help 
West Germany achieve a boom, Nearly two 
million still hole jobs, ina nation bndeciced 
shout theit future. Here Turkish worme|En 
sew in au West Rerkn park 
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new towers of Frankfurt, Munich, Ham- 
bure. Then, in Berlin, vou remember: You 
eae the Wall, cuarcds, barbed wire; you ser a 
city crown older and graver-than those in the 
Weta city where nearly every fourth person 
i over 65 vears of age 

West Berlin is today an industrial istand: 
40 big menufacturers, 3,000 smaller ones. 
producing electrical goods, food products, 
cizarettes, women's clothes. A federal sub- 
csidy and tax breaks help keep the city alive, 
linking the two economics, “Weare as healthy, 
or ax sick. a the Federal Republic,” sid 
Klaus Schiite, then mayor. His problems 
attracting vounper people and more industry 
He could offer the amenities of a-great city, 
financial incentives for both individuals and 
companies, and easter access, Businessmen 
now contidently schedule truck, rail. and 
baree deliveries across Fast German borders." 


UT THE WALL remains, its presence 
sensed even when not seen. “We realize,” 
the mayor said. “that there is no one who 
can take it away. So we are trying to put 
holes in it—not with bombs or tunnels, but 
by talking with the other side. [t is easy now 
for West Berliners to wo to the other side; we 
hope in the next few vears to riatke it enisy 
for East Berliners to come over here 

‘Someone asked me the other cay—it was 
the 15th anniversary of the Wall—-what | en- 
visioned for the year 2000. I said I don’t think 
there will be a wall with precisely this same 
inhuman aspect, but there will still be a bor 
der. 1 do not think we can easily overcome 
this division of Europe, which it also the 
division of Berlin.” 

That drvision has been sealed for three 
ecacdes by arms, For many, nuclear war i 
unthinkable, but the history of Furope is also 
a history of war. At the West German “Penta- 
gon” on a hill overlooking Bonn, I talked with 
Brie. Gen. Hoerst-B. Schuwirth, an aide to 
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The way, aim presence of the Bertin 
Wall persists as the focal point of 340 miles 
at Gorter barricades, flesh-<tripping fences, 
md mireelds Currently being streneth- 
enod. all aire diésigned to keep Est Ger- 
mans; tke the soldier at work on the Wall 
iright}, but of the West. But thousands from 
West Germany may now visit in the Fast, as 
trade between thé two increases, Tensions 
eased with the East-locking foreian policy 
af former Chancellor Willy Branat ibelow, 
at right), who wen the 1971 Nobel Peace 
Prize for tis efforts, His successor ani fellow 
sockil Democrat, Helmet Schmidt, at left, 


continues to pursue Gyipolitth, but shines 


more as a guardian of demestic stabilith 





the minister of defense and a strategy expert 

The general was broac-shouldered; a scar 
on his cheek recalled four years on the Rus- 
sian front. His collar was open. He poured us 
a whiskey and pointed to a large wall map 

“You can change anything vou like about 
the situation, except the number of kilo- 
meters from the Baltic to the Alps. Nine hun 
dred. We have little depth; only 40 kilometers 
trom the border to Hambure. Therefore wer 
must rely on the concept of forward defense 
Otherwise we lose too much.” 

How might an attack come? “Along the 
Ribe to cut aff Jutland and Norway. Through 
the Fulda Gap to Frankfurt, then quickly 
weross the Rhine to cut us in two. Or perhape 


List} 





through Austria, to utilize the plain south 
of the Danube for tanks.” 

The response: “Aur strikes to diminish their 
tink force, then our own tanks and mechan 
ized infantry. We can maintain some davs of 
strong conventional defense, enough for NATO 
leacters to consult on use of nuclear weapons 

“Nuclear weapons are the key. The defense 
pln envisions three steps: Direct opposition, 
perhaps nuclear, at the point of attack; cde- 
liberate escalation, probably nuclear; and 
finally a major nuclear resnonse. 

“We feel there must be w linkage between 
these steps, 50 thal an aceressoer cannot know 
exactly how we will respond: so he will not 
know with what step he is committing suicide 


Nationa! Geographic, August 1977 


“By this theory, the theory of an incaicula- 
ble risk, we hope we can maintain peace.” 

We finished our whiskevs, and the general 
bade me a pleasant afternoon. 


WALKED for a time through the older 

parts of Bonn. It is a pretty city. rococo 

palaces, chestnut trees, fine olcl houses 
with great bay windows, university students 
riding bicycles I thought of Adenauer. He 
had urged this “small town in Germany” as 
the new capital; his own beloved house was 
nearby. He drew strength from it and the 
family within 

The era that he; Erhard, and the others 
forged may be ending. The future belonys to a 


West Germany: Continuing Miracle 


new generation with fewer memories of 
bronze candlesticks. One of that new genera- 
tion, a government minister, told me; “T think 
we've done about as much as possible here at 
heme. | think we should bein to concentrate 
more on international problems. Not because 
we want to, but because with our economic 
strenvth, we have the responsibility.” 

Many Germans disagree strongly, but with 
wealth comes power. Will the government ot 
the Federal Republic pursue the example of 
its commerce and industry in seeking a larger, 
stronger role on the international scene? 

A world not liehtly touched by German 
power in the past waits and watches with 
understandable interest. ia 
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Ice Age 


Hy ANNE LaBASTILLE, Ph.D. 
Photographs by CARY WOLINSKY 
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BW WAS DANGLING from a nylon rope, halfway down a 
| sheer 100-foot palisare. Below me the St. Croix River, 
which Hows in the Interstate Park between Wisconsin 

arc Vhinnesote, flinted greent in the SHMMer sun 

Above me Pitzi, my German shepherd, poked his head 
anxiously over the cliff edge and woofed uncertainly. I looked 
up to reassure him and, seeing the mighty rock face rearing 
agminst the sky, was suddenly staggered by the streneth of the 
fines rushing meltwater that had carved this eorve 

I was face-to-face with the handiwork of the awesome Wis- 
consin Ice Sheet that had covered this region 10,000 to 20.000 
Wears ago. few places on earth have a greater variety of peo 
logic phenomena teft by glaciation. Pitz and I were traveling 
through Wisconsin on the trail of the Ice Age 

A human head appeared beside Pitzi's. “You'd be just like 
bait on the line for some Jee Age fish’ shouted Dr Adam 
Luhow, a professor of geography at the University of Wiscon- 
cn at Rau Claire. I shuddered, rappelled rapidly to the cliff 
bottom, and unhooked myself. Adam scrambled down the side 





of the palisade and seon paddled wo with Pitzi in the bow of 


OUT Cane. 

The tall, black-haired Scotsman has the uncanny knack of 
seeing the land as it probably looked at various stuges of the 
rlaciers advance. “Where vou were hanging,” he explained, 
“Was underwater at one time. Meltwater from the glacier 


hilled this entire valley.’ (Continued on pave ISS) 





Shimmering relic of the glacial awe, a tiny loke 
beckons the author's party curing an wutwen foray 
Inte Vyisronsin's ire-sculptured countryside. The 
continental ice sheet that blanketed most of the state 
lett an eve-catching leeacy of lakes and landforms. 
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Wisconsin's showcase for 
Its Ice Age legacy Lake Superior 


PENDING actress the state, 2 
humimecky, innemular ridge 
called » terminal moraine, 
deposited at the elucier’s front, 
marks much of the Ice Age Trail, 
When completed. the trail will 
offer hikers, bicyclists, and ernss- 
country skiers a grand tour of 
glacial features from Sturgeon 
Bay to the St. Croix. River Gorge, 
roule-across private property and > 
public parks. } 
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A bleak, icy, 
turbulent origin 


rio about 100,000 years jen 
from compacted snew that 

turned te ice, the glacter attained 
a thickness of two miles in its 
northern Canadian birthplace 
Fostered by the continental climate 
—older and wetter than founcl 
today—the glacier moved 
wuthward. Beyond! ite farthest point 
Of advance, mammoths grazed 
and ginal meltwater deposited 
sand ad gravel in an outwash plain 
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(Continued from page 182) 

T chmbed inte the canoe, and we set off 
through the St. Crom Dalles. There the gla- 
cier had diverted the river through a system 
of breaks in the rock strata Torrents of icy 
water pouring through the gorge had torn 
lonse chunks of rock to leave blocky bluffs, 
and had scoured out supersize potholes 
shaped like beer barrels. 

“Interstate is the Yellowstone of Wiscon- 
sin,” Adam snid. “Tt was our first state park 
and has now been mace-a wnit of the Ice Age 
National Scientific Reserve. 7 like to bring my 
students here. [t makes them feel humble.” 


Breath of the Arctic Remains 


Adam took mé to another “humbling,” 
almost pristine place, the rock formation 
called the Blue Hills Felsenmeer, “Just imag- 
ine,” he said, eves sparkling. “an immense 
vlacier rising above vou, milky meltwater 
rushing down this gulch, a frosty climate 
cracking up the old Precambrian berlrock. 
Talus slopes that look like a giant had plowed 
a furrow throuch a sen of-stones.” 

Pitzi and T hopped and picked our way up 
the gulch between the enormous hillsides of 
angular rock fragments (pages 2000-201), Cold 
air watted out of the rocky recesses, making 
me shiver. A.sparse growth of reindeer moss, 
lichens, ferns, and dwarf birches—some of 
them relics from colder times—clung to the 
recks. Like the Alaskan tundra, Felsenmeer 
seemed almost as boreal in August 1976 as 
10,000: years ao. 

The Felsenmeer and the other spectacular 
formations we saw that day are only a small 
part of the vast complex in which the remains 
of Wisconsin's Ice Age are being preserved, 
Many of the formations are already protected 
in the Ire Age National Scientific Reserve 
(part of the National Park Svstem but ad- 
ministered by Wisconsin) and in certain of 
the 139 State Scientific Areas. The Ice Age 
Trail, the first section of which opened in 
1073, will run between 600 and S800 mules 
when completed. [twill approximately follow 
the moraines—ilong ridges of debris left by 
glaciers—and eventually link etzht of the 
Mine scientific reserve units (map, page 154). 

Adam has personally scouted; marker, and 
Cleared) more than a hundred miles of trail, 
helped by his children, students, and volun- 
teers. He is one of 11 chairpersons in the 
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privately financed Ice Age Trail Council, 
Which coordinates work on private property. 
The council is dedicated to completing the 
remainder. of the trail in ten years. 

“Let me shaw you my piece of the trail,” 
Adam said, and took me and Pitzi fora stroll 
along the Chippewa Moraine, a picturesque 
jumble of low wooded knobs and small round 
lakes and swales. Blue jays called raucously, 
A beaver slapped its tail on the water. 

“This Was the dead end for the Chippewa 
Lobe of the last ice sheet,” Adam explained. 
“It paused here perhaps a thousand vears, 
constantly dumping loads of rock and dirt, 
then retreated (diagram, page 185). It also 
left big chunks of ice buried in the moraine. 
These later melted to form lakes and bogs 
shaped like kettles.” 

The Wisconsin was the last great North 
American ice sheet spawned during the 
Pleistocene Epoch, Its sister ice sheets had 
begun about two million years earlier and had 
already come and gone when this young jug- 
wernaut crept out of the northern wastes 
100,000 wears ago. Heavy snowfalls accumu- 
lating in northern Canada gradually turned 
lo ice that began to spread like plastic putty 
under its own weight, forming a mammoth 
glacier that in places was 10,000 feet thick. 

As it scrunched along, generally southward, 
the ice sheet plucked up and entrapped tril- 
lions of tons of soil and stones. These became 
its special tools for gouging, grinding, and 
polishing. Highlands were scraped down and 
Valles filled 

The late Wisconsin ice mass, the most re- 
cent major évent in North America’s geologic 
history, sent six main lobes inte what is now 
the area of the state: the Superior, Chippewa, 
Wisconsin Valley, Langlarie, Green Bay, and 
Lake Michigan. These lobes, marking the 
farthest advance of the ice mass, reached their 
southern limits about 15.00%) vears ago, then 
began to backtrack. A series of lesser ad- 
vinces continued another 5,000 years. 

Capriciousness was surely a trait of the 
glacier, I thought, when | visited Langlade 
County with Joe Jopek, extension agent from 
the University of Wisconsin. “I'm going to 
show vou some of the great resources we 
inherited from the glacier.” Joe said. We 
were driving past.acre after acre of thriving 
potato farms; then, unexpectedly, acre after 
acre af stony fields “There's a saying you 
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eck glacial outwash that stretches to the 
Michigan border and Lake Superior, and has 
become part of the famed lake and bog 
country of Wisconsin. There are 15,000 lakes 
in the state, most of them formed by glaciers, 
and this northern Wisconsin recion has one 


concentrations of lakes and 


is 


lakelets per square mule on earth 


of the largest 


Glacially formed bogs, Joe explamerd, have 
made Wisconsin a top commercial cranberr 
producer, v¥ing with Massachusetts for the 
lesact that con't 
pet inte the statetics if TOOK me to one with 
Freel Braue 
holders in 


But there are soll wild bors 


_ one of the largest private land- 


County (pare 194) 


Langlade 
Strairht as an old tamarack, Fred kept up a 


running lecture as we cut cross-Country. Civer- 





Heol an carly flock of peese slanted by. Silver- 

green sphainum mess and maroon cranberry 

Vines carpeted the bog 
“Tt's- a soft land.” 
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hke this cine five 1S Ac ST LIT here 


is character-levelopment country!” 
We stopped for lunch by five huge pines, 


cnc [: reel 


pulled a loaf of wild-cranberrs 


bread and a jar of palest honey trom his. old 
knapsack. “Back in the LS 9)'s,” 
craze hit 
farming, Well, the drv peat bogs accidentally 
caught fire and even 
uniter the snow. We lost about two-thirds of 
our Wetlands. 'm lucky to have this.” 


he sci, “the 
Wisconsin to crain wetlands for 


buries 1 for fri mith 


When we had eaten lunch and picked our 
As we saicl 
handed me the jar of 

¥. "Se vou'll remember Wisconsin,” 
said shyly. “It tastes of those swamp flowers. © 
A few days later | met 
next-cloor Marathon County who knows now 
to glean the glacter’s bounty, Robert Hoepp 
ner i & -Paeuntl kecn-ever! Wit) ST who 
supparts his family of five partly by trapping 


and selling furs. In trapping season het ranges 


l of berries, Fred led us back 
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from ten to twenty miles a day and brings 
back skunk, beaver, muskrat, mink, otter, 
ened Vilma tine skins 

Like Fred Braun, Robert Hoeppner 1s an 
urdent conservationist of wetlands. Not onty 
do they sustom the wildlife fhe depends on, 
but he senses the overall impact that wet 





lancs have on the total environment 
“You can't take the hanes off a clock and 
he stated fatly. “Well, vou can’ 


tuke trees off the {Continued on page G3) 
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falter Wiis OTe thousands of Cerrar 
mmigrants whosettiod in Wisconsin thal 
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land-and draw down the water ancl have the 
whole thing work right. Clocks or land. All 
the parts have to be there and go together as 
(sod mace them,” 

Marathon, the largest county in Wisconsin, 
hes a lone section of Ice Age Tratl, but since 
it i= the state's leadina dairy county, rot much 
renuine wilderness remains. The wilderness, 
however, is never far away 

Returning to the trail | passe the Dells of 
the Eau Claire River. Again, the ice sheet was 
responsible for this mimiature Interstate Park 
with its palisades antl potholes. The Dells is a 
Lo0-acre county park, but alits heart 6a tiny 
nlot of private land. On it live Peter Beach 
and his wife, Susan 





“How did vou come to live in such an un- 
usual place?” | asked the burly, bushy-haired 
former advertising copywriter 

“T just decided tosit-out a couple of dances, 
ne replied We re Ci PASO Pe who've lucker 
out here in the Dells. I've slowed up life 90 
| have time to write, paint, and 
dabble in advertising. To me this is consis- 
tently the loveliest place I know.” 
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Yellow World Embraces the Author 


1 swung on my backpack northwest of 
Marathon County in the Chequamegon Na- 
tional Forest, wildest part of the Ice Age [raul 
My weekend walk was like floating through 
one of Fred Braun's home jars. Ewery sugar 
maple and trembling aspen had turned a 
luminescent vellow, Flurries of satiron leaves 
sifted down on my shoulders and enunched 
underfoot like cormfakes. Eskers—narrow, 
winding ridges left by subglacial streams 
were studded with golden birches and dark 
hemlocks. A brilliant September sun backlit 
the entire canopy like a halo 

ln many areas of northern Wisconsin the 
gelacial soils are iceally suited for trees, &- 
pecially maples, which thrive in heavy, moist 
moraine earth 





Trees have been horvested 
here since the early PSO0's, and Wisconsin 
was the leading lumber state from 1894 to 
1004, First the giant white pines were felled 
lumber for local ust-aned later for the trame 
howses on our prairies: Next the hardwoods 
were cut for the woodworking Industry, and 
hnally thie Lspens Tor peu lve cl Poche Wis. 
consinis irstin the nation in paper production 

Wisconsin’é claciated landscape hasexerted 
an extraordinary influence on its inhabitants 





| passed close to John Muir's boyhood home, 
Fountain Lake Farm, near Portage. Muir ar 
rived in) Wiscomein in 1849 from Dunbar, 
Scotland. as a bov of 11. He described the 
‘auvering westward way’ to “sunny woods, 
overlooking a flowery glacier meadow and a 
lake rommed with white water-libes. his 
eyaen plash into pure W lderness . how 
uttertyv hap if Tie ts)" 
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“My father cleared eighty acres. with 
crowbar, but this field was just too much,’ 
recalls Ralph Zumrzla (above! Two lobes 
if the glacier that comverced near his Antigo 
farm deposited the tocks 

The hills of southern Wisconsin helped 
boanish homesickness fur Mss immer 
who founded New tslarus in the Ts) s Phe 
annual Volksfest helps keep track 
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the compressed remains of the mosses that 
clopwed the pools, of the tamaracks that 
spread over the moss, of the cranes that bupled 
over the tamaracks since the retreat of the ice 
sheet... Their annual return is the ticking of 
the geologic clock.... The ultimate value in 
these murshes is wiliness, and the crane 1s 
wildness incarnate,” 

The International ‘Crane Foundation at 
nearby Baraboo shares the same mystical at- 
tachment to cranes as did Aldo Leepoled 
“Saving cranes saves carth’s. wetlands,” rea- 
cons Dr: George Archibold, a director and 
chief research scientist (pame 202). “We work 
to preserve all 15 species of cranes through re- 
search, habitat protection, captive propaga- 
tion, restocking in the wilrl, and echacation.” 

As we talked, George poured a pail of fresh 
water and set it inside a large wire pen. Stalk- 
ing sedately beside him was a Statuesque 
European crane. “We hand-reared Olof from 
aun egy," said Dr. Archibold paternally. “He 
follows us all over the grounds.” 


Artist Inspired by Tee Age Country 


Through (reorgce I] met. Owen Gromme, 
Wisconsin’s, and some say America’s, finest 
wildlifé artist, formerly a curator at the Mil. 
waukee Public Museum. His superb “Salute 
to the Dawn” (whooping cranes at their nest) 
is the masterpiece in the International Crane 
Foundation’s lobby. 

“T may not be the best wildlife painter,” 
Mr. Gsromme remarked as he lec) me into his 
spacious studio, “but I think I'm the oldest.” 
At 8&1, he still produces oils and watercolors 
ata brisk pace. At least 15 canvases stood on 
easels In varving stages of completion. 

“Most of my paintings show habitat due to 
glaciation,” he said cheerfully, “The glacier 
was responsible for our scenery, the wildlife, 
und the economy, If you want to get right 
down to basics, everything in Wisconsin is 
tied: up with the ‘big zouge”” 

T tarried awhile in Sauk County to study 
the creative work of the ice sheet there. Pitzi 
and I went rock-climbing again at Devils 
Lake. Standing by the Devils Doorway, a 


rectangular space between two columns of 
rock on the east bluff, | marveled at how the 
ice had licked over a flank of the ancient 
Baraboo Range and pressed 4 tp inte each 
end of the pre-glacial Wisconsin River gorge. 
On melting 13,000) to 16,000 years ago, it left 
a moraine that plugged the gorge, forming 
.3-mile-long Devils Lake (pages: 204-205). 
The Wisconsin River hae to shift its course, 
moving ning miles eastward anc cutting a 
new channel. The cliff-ringed lake i deep, 
spring fed, and a picture-book example of 
clactal action 


Giant Beavers Roamed the Bogs 


Wondering about the animals that [re- 
quente Wisconsin during the Ice Age, | 
stopped at the University of Wisconsin in 
Miacison and spent a fascinating merning 
with John Dullman, curator of paleontology. 

“Mastocdons were roaming the boreal for- 
mts that formed after the glacier retrented,” he 
sid, stroking ao very large skull on cdieplay, 
“We found this specimen almost intact in a 
bog. I ¢stimate it lived) 11,500 years ago, 
weighed five tons, and stood nine and a half 
feet tall." 

From a museum cubinet he pulled out the 
skull of agiant beaver, “This fellow was seven 
feet Jonge and weighed 500 pounds. These 
beavers managed until the climate warmed 
and the bogs cried! up. Thev were just too 
heavy to move around on cry lane.” 

“Whit else?" [ marveled. 

“At the glacier front, probably mammoths, 
musk-axen, and caribou. In the forests farther 
from the glacier, there were elk. Fishermen 
sometimes snag elk antlers on their hooks 
night in the lakes ringing Muachsan.” 

“Were human beings living here then?” 

“Not quite yet,” answered Mr. Dallmuan. 
“The first homan beings in Wisconsin, as far 
as we know, came about 9,400 vears age. 
That's roughly a thousand vears after the ice 
shect left the state. No doubt they were big- 
game hunters, living off mammals and maybe 
gathering berries und fishing in the wetlands 
lefi by the glacier” (Confinued on page 203) 


Savoring their memories after raising nine children, Ted ane Pearl Arrowood enjoy 
retirement in Bryant, Wisconsin. Ted..a former lumberjack, came north with Kentucki- 
ans tio work Wisconsin's forests, a leading source of pulpwood and timber. A portrait af 
Mre Arrowood anel her sisters, now a family heirloom, recalls « visit to the county Fair. 


On the Trail of Wisconsin's foe Age 
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All but annihilated in Wisconsin during 
the Denression, when they were shot for 


fox und ther nesting grounds drained 
sandhill cranes were rescued by tough state 
conmeervation laws. Here a flock roams al 
the International Crane Foundation (above) 
near Baraboo. Thoroweh stucles of Une now 
flourtshing birds, Diotogists nope to Tine 
Wars bo feel the survival of stil-oendanwererdi 
species, such 26 the whooping crane 

Raised by humans, Tex nererts the an 
vances of other cranes. By keeping the 
feral wherper company, research director 
Dr Cieorgée Archibald (lefts hopes to increase 
chances she wil) lav an epe after arti 
UTS ree 


While in Madison, I took a fight with 
George Knudsen, chief naturalist for Wiscon- 
cim's Department of Natural Resources, an- 
other man who sees through geologic eves 
He pointed down at vast rectangular corn 
fields: “The glacier gave us many gifts. Those 
ice sheets made thousands of extra acres of 
farmiand by rounding and filling. Those wet- 
lands over there"—pointing to Horicon 
Marsh—“teem with waterfowl! In fall when 
the Canada geese leave, the whole landscape 
seems to take off. I've never seen so many lve 
borlies outside of New York City. 

“Then there's the gravel and sand left by 
the glacier—a 345-million-lollar business here. 
Some of those materials hitchhiked cown 
from northern Michigan, Lake Superior, and 
Canada—mavbe 400 to 600 miles. Imagine 
the fuel and trucks it would have taken to im 
port them!” 





Congressman Pens a ‘Tru) Guide 


The world-renowned Ketth: Moraine State 
Forest was my next stop on the trail. The 
moraine was formed at the junction of two 
major lobes, making an interlobute glacial 
dumping ground [ was joined by Congress- 
man Henry 5: Reuss and his wile, Margareta 
professor of economics. Wir, Rewss 1s a strong 
advocate of the Ice Age Trail system and the 
scientific reserve (page 189). He has published 
a biker's and biker's guide describing both 

“This country reminds me ol an enormous 
sandboy,” joked the Congressman, 45 we 
drove alone the Kettle Moraine Scenic Drive 
Everywhere the moraine lumped and humped 
“long in knobs and cones of sand and gravel 
‘Looks like some wtirantic Neanderthal 
brought home a load of dirt for his kids to 
tay in” 

Wextmorming | drove on north alone along 
the scenic drive. Neat new country homes 
nestled] on the wooded moraine anc on the 
round sand-ancd-eravel hills called kames., 
Subcivision signs rearl Aetth View, Kettle 
Moraine Hills, Forest Run, Cedar Lake Hill, 
Vilwaukee commuter development Was pop- 
ular in the Retth: Moraine country. 

In addition, gravel-uand-sand pits were 
mawer into the shoulders of the moraine 
anc the sides of the narrow, sinucus eskers 
Several ski resorts harl cleared Lhe forest on 
cteener slopes for their runs, and on some ol 
the now naked knobs, ruts from trail brkes 
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| 40,000 FEET the BKYW 1s blue, the sun brcht. As your jetliner r 
hes en Ls ift ini! otten-bal) 4 bere s.. the i alain annwwrice f. . PT TT oh 
that things might get bumpy. Now, seat belt fastened, vou're - w, *" 





on final approach to vour destination 

From Clowes clark as a bruise, rain slants across vour window. The 
Urplane bounces to the beat of unseen winds. Suddenly the engines row 
A wing dips, then rises with taritalizing slowness. Moments later vou 
Dreak GUL Of the rain, the ground rushes past, voure on the runwa' 

Its an experience many gir travelers have harcl, ably hanciled by the 
professionals up front In 1976 United States air carriers safely trans 
ported 229 million passengers to their destinations. In only four fatal 
crashes oul of nearly five million fights, 45 people lost their lives, As the 
saving woes, the skies are Thiendly incleed 

But at Dr. Bell noted three vears after Orville Wrcht's first successful 
Higot, operations on or close to the ground—takeofi or appreaching to 
land—are a diferent matter. OF the two, approach and landiny is the most 
unforgiving phase of flight. “It's where mistakes ail malfunctions bite 
you Taster,” savs Webster B. Todd, Jr., chairman of the National Trans- 
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Lou re descending, vour speed is stow. Tolerance 
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portation Safety Hoard 


are not what LDEY Were al 25,U0LK) [eel (LOMEItied On Pilee ja) 


The magnificent jet propels air safety to new heights, yet accidents still 
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In number, approach-ancd-landing acct 


denis are tew—rauring Tost venrs vou can 


count on the fingers of one hand the fatal 
mishaps suffered by U.S. air carriers. But 
they are the domunant killers in an industry 
whose overall safety record equals or excel: 
that of anv other mode of transportation 
Chver the past quarter ota century or 4 this 


nuroher of. LS. ar-carmer latal accidents 


dramatically declined. here have been peaks 


low of 4 in 1976. Vet the number of fatal 
anprowch-ancd-lancineg iweidents Teta 


stubbarmivy constant, never fewer lnan tw 


" | ] i aT L 
ern! of the International Aiur Transp Ls 
pciation told purticipants at ail iht-safetsy 


seminur m Maluvsr in loys 
Getting Down Is the Tough Part 


Examining acciclent statistics of the tre 
werd jetliner feet and of Western-built jet 
operated by Communist countries, the Flight 
Safety Fountlation of Arhington, Vi 
foun) that approach-and-landing mishan 

CMnprise negrivy 60 percent of all fatal acc 
dents since 1959. (Include takeoll acciden 
ind the figure becomes SS percent 

A hel SUSI LOGE ACCWMeNness What i: 
being done to prevent them? Pursuing an 
swers, | talked with arline puots and safet 
aficers, with accident investigators and fed 
“rl mination ahi ials | roi 14 itl abrir ariel 


ficht-lest crews on 42 fliients in the United 





Flying with them wees like Coming home 


Asa U.S. Manne Corps pilot in the fats 
o40's, | flew a jet fichter, now ol ance 

4 f at . a! 
vintarce. the Grumman | is a flight 


ftructor | taught acrobatics and instrument 
fiving to Navy and Marine Corps students in 
the propellersiriven North American T-25 
Considenng this a hararcdous occupation 
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The problem, one safety expert explained, 
is that hull losses—the trade term for airliner 
Wipeouts—and suits resulting from passenger 
fatalities cost more than bicycles. The takeoff 
colhsion of two Boeing 747"s last March at 
Tenerife in the Canary Islands (pages 228-4) 
took 580 lives. Insurance-settlement for the 
aircraft was 64 million collars: lawsuits filed 
by relatives of passengers amount to billions. 
This will have a major effect on future insur- 
ance rates applied to carriers 


Nightmare Flight Tests Pilot's Skill 


Accidents. Accidents’ What about all 
these millions of uneventful flihts and 


happy landings? To experience one, T joined 
Capt. Lynden Duescher on the flight deci 
of a United Airlines 747 in San Francisco: 
Strapping myself into a seat behind ie 
captain, I listened as he and his two crew 
members, like shoppers in a suplaraitnaliet 
completed their checklist 

“Fuel—main pump on; hydraulic pumps— 
auto, normal...) warning lights—out.” 

t's go,” said Duescher, advancing the 
throttles. The whine of the engines surged 
Into a reassuring roar as we sped down the 
runway. But we were no sooner airborne than 
one of the engines begun to lose power. Next, 
a section of the wing flaps refused to retract 
When the Lancing gear came up, fire erupted 
in one of the wheel wells. 

With the coolness born of long command, 
Duescher directed] his crew in procedures 
that restored order to the malfunctioning air- 
craft. We climbed to 24,000 feet, where the 
Cabin-pressurizition svstem failed. We donned 
oxypen masks as Duescher began an emer- 
gency descent to 10,000 feet Problem rec- 
tied, he returned to altitude and resalutely 
preceeded to his destination, Chicago. 

En route, a radio receiver failed and flight 
instruments went haywire. The number-two 
engine caught fre and was shut down. On ap- 
proach to the runway at Chicago's O'Hare 
International Airport, oi] pressure dropped 
on number-three engine, It ton was shit 
down. Duescher facer a delicate situation, an 


approach with only two engines functioning. 

He made a fine landing. 

No passengers deplaned, because there 
were no passengers. We hac never left San 
Francisco; we had never arrived in Chicago, 
Tn truth, we had never left the ground at 
United's Flight Training Center in Denver. 

We were in a flight simulator, a boxy con- 
traption on spiderlike legs. Insicle was. a fully 
instrumented 747 flight deck. A TV tube, 
masterminded by a computer, displayed the 
world outside with astonishing fidelity. The 
simulator’s hydraulic leys flexed to counter- 
felt the feel of fight. Only the sweat on Die 
acher’s face was real. 

Simulitor exercises, part of the “recurrent 
training” that the Federal Aviation Adminis- 
ration requires of airline pilots every six 
months, keeps emergency skills honed. With 
computer technology, simulators have be- 
come so realistic that the FAApermits the air- 
lines to use therm instead of airplanes for most 
training, The idea has paid off. The last fatal 
training accident, which occurred during a 
landing approach, was in 1972. 

The actual flights 1 made with various air- 
lines—Air France, Allegheny, Continental, 
Pan American, and United—were routine. I 
was hoping to encounter-a foul-weather tand- 
Ing approach, but the weather did not cooper- 
ate. Finally | got the point: There’s not that 
much batt weather 


Kudos for Jet Age Technology 


The prime reason for the steady decrease 
in aircarrier accidents, National Trans- 
portation Safety Board experts told me, is 
that marvelous machine, the jet airplane. Jet 
cngines pertonm for phenomenal periods with 
routine mun lenance. 

There's also “redundancy.” This means 
that when an instrument or a svstem mal- 
functions, there's at least one more standing 
by to take its place. The Boeing 747 has four 
independent hydraulic systems. 

The safety board investigates air-carrier 
accidents and establishes “probable couse.” 
Its findings usually come in plurals, because 





Noise is the norm where cities coexist with jetporta A youngster holds his ears psa 
jetliner appears to skim buildings in densely populated Hong hong Actually it's a rou- 
Hine path to the rimway, just a quarter of a mile away. Ait approach-licht bur, one of a 
chain that extends out from the runway, appears to bridge the street at center 
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Bird of the future or endangered species? 
4 Concorde practices foul-weather lancing 
at Lille. France tabove). The supersonic 
transports’ inaugural tights to Dulles-Inter 
national Airport at Washington, DC, last 
wear were ereeted by a small band of pro- 
testers (lefti, varnecuard of continuing con- 
bern over the SST"s nore 

Despite the uprour, pilots recognize i 
mator safety feature of the Concorde—more 
power to weight than any transpert it the 
world They also like the delta-wineed 
plane's excellent low-speed handling quali 
ties, important for takeoff and landing. “It 
practically lands itself.” says a Lest pilot 


most air accidents are chain reactions involv- 
ing the links of the system: pilots, weather, 
air-traitec controllers, airports and airwivs 
facilities, and the airplane itself 

The factors most often blamed are pilots 
anc weather 

Here's what that sounds like in an NTS 
accident report: “.., the probable cause of the 
accident was the pilot's failure to execute a 
missed approach when he lost sight of the 
runway environment in heavy rain.” 


Is “Human Error” a Fair Finding? 


Human error. It's a firecracker topic. “A 
guy's not going to fly himself into the ground 
ust forthe hell of it,” one captain said 

"Accident investigation does a pretty good 
job of telling what happened and how it hap 
nened,” said Capt. J.J. O'Donnell, president 
of the Air Line Pilots Association, “But it 
doesn't tell wey it happened.” 

At Ames Research Center near San Fran- 
cisco, a team of National Acronautics and 
Space Administration researchers are prob- 
ing that question. On my way to talk to them, 
lL hact an accident 

| had taken the wrong freeway eat Com 
cermed about being late, 1 hurnecdly drove 
into a parking lot and backed out—riht into 
another car entering the lot. Fortunately the 
damage was minor, a broken taulight 

When | explained what happened to Dr. 
Charles Billings, spokesman for the NASA 
group, be sad, “What you experiencedl was 
the combination of an error—not looking 
where you were going—and a circumstance 
we call an ‘enabling factor’ —the guy coming 
in behind vou. Put them together and they 
can produce an accident.” 

I guessed that my error occurred because 
] was ina hurry. Dr. Billings agreed, but ex 
plained that flying is much more complex 
than driving. Just take the problem of mfor- 
mation transfer: A pilot gets data from his 
instruments and the airplane's warning 5¥5- 
tems; from the charts, manuals, and regula- 
tions be carries in bie black bag; amd from 
his company dispatcher, air-trafhe 
controllers, other crew members. 

“Lf the pilot is given wrong information 
and makes a bum decision,” Dr. Billings com- 
mented, “sure, he’s made an ‘error. But we 
would arcue that the error was built mto the 
system. The pilot could hardly have avoided 





people 


making it We're trying to look beyond the 
error to what caused 1, to get from the symp- 
tom to the disease.” 

Working with airhne crews in simulators, 
the NASA team injects suspected error- 
producing factors into the normal routine. 
“We hope to serve as an early-waming svs- 
tem,” Dr. Billings said, “to identify hazards 
before they cause airplanes. and people to 
get. bent” 

Another early-warning apparatus operated 
by NaSA and the FAA enables pilots, air con- 
trollers, flight attendants, indeed anvone, to 
report potential flight hazards with immunity 
from FAA disciplinary action, Since the pro- 
gram began tn April 1976, Nasa has for- 
warded more than 300 “alert bulletins” to 
the FAA for dissemination throughout the 
US. aviation <¢vstem 


Dealing With an Old Enemy 


Pog, snow, haze, rain. For vears they have 
contributed to more than half the fatal 
upproach-and-lancing accidents Recently 
another enemy has been pinpointed: low- 
level wind shear—any sudden change in 
wind speed or direction 

TF you've ever walked from the calm of 
your home into a stiff wind, vou haveencoun- 
tered one type of wind shear. In aeronautical 
terms, vou went from a ne-wind condition 
into a strong head wind, Here's what can 
happen when jetliners encounter shear, 

On the afternoon of June 24, 1975, the 
Wind recorded on the ground at New York's 
John F. Kennedy International Airport was 
moderate, but lightning flashed from nearby 
clouds. To a veteran. air-traific controller. the 
bolts seemed to linger in the air for two, three, 
perhaps five seconds, “I harl never seen any- 
thing like it,” recalled Richard Nelson. Acrain 
shower hovered over the approach course to 
Runway 22 Left 

Six miles out from the runway Capt. John 
H. Bliss of Flying Tiger Line readied his 
McDonnell Douglas DC-8 for landing. Flaps 
down, Wheels down. Approach speec—15? 
knots. In the long cabin behind him, 141 head 
of Pennsylvania breeding cattle, en route Lo 
Budapest, browser tn their stalls 

“Tiger 161 cleared to land,” the tower ad- 
vieed. Scarcely a minute later, after passing 
through the rain shower, the aircraft was per- 
liously low, rocked by turbulence and clawed 
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at by winds approaching hurricane force. 
Bliss fought for control—“like a cat on a hot 
tin roof,” a pilot on the ground noted. He 
landed safely and immediately demanded a 
runway change for following aircraft. The 
tower replied that the wind on the ground 
was just 15 knots: 

“T don't care what vou're indicating,” Bliss 
said. “I'm just telling you that there's such a 
wind shear..,on that runway you should 
change it to the northwest.” 

The tower did not reply. Another jetliner, 
Eastern Airlines Flight 902, was in trouble. 
At 400 feet above the ground Capt. Clifton 
L. Nickerson watched the airspeed of his 
Lockheed TriStar dip suddenly from 150 to 
118 knots. Nickerson immediately applied 
full power to his engines, pulled the control 
wheel back to stop the descent, and sat help- 
lessly as the aircraft sank anyway—through 
300 feet... 200... 100, 

He pulled the yoke back farther, but still 
descended, Carefully he raised the nose high- 
er. Higher, “I was funineling all my years of 
fling expenence into these moments,” the 
Si-year-old captain later told me. Finally at 
u mere 60 feet above the ground, the aircraft 
leveled off Eight chilling seconds later, 
Nickersen flew out of danger and proceeded 
to Newark to land. Several passengers repri- 
manded him, Nickerson said nothing: 


Luck Ran Out for Flight 66 


Meanwhile two other aircraft experienced 
airspeed drops, which they did not report 
after landing stfely. The next was Eastern 
Flight 66, a Boeing 727. First Officer William 
Eberhart, who was fiving the airplane, said, 
“Gonna keep a pretty healthy margin [of 
airspeed] on this one.” Flight 66 entered the 
rain shower, and at 500 feet the crew turned 
their windshield wipers to high speed. 

“Stay on the gauges,” commanded Capt. 
John W. Kleven as the descent continued. 

“| have approach lights,” sal Kleven. 
“Stay on the hues... tunway in sight” 

“TL eot it,” said Eberhart. 

“Got ite” asked Kleven. 

“Takeoff thrust!” exclaimed Eberhart, call- 
ing for Maximum power. 

These were the final words transcriber! 
from the cockpit voice reeorder of Flight 66. 
A little more than a Second after they were 
uttered, the craft crashed short of the runway, 
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Disaster is the exception, but training is the rule. To meet stiff requirements set by the 


Federal Aviation Administration, Eastern Airlines fight attendants practice survival al 


wn. actuslly in a swimming pool m Siam 


ing 114 peaple in the worst Sinwle-plane 
S commercul aviation histor 
As part of ifs investigation, tht NTSB: re- 





kil 
disaster in 
accident in @ 727 simulkater 
Computers programmed the winds encoun- 
tered by Flight 66. Experienced pilots “flew" 
numerous Their 
Land if possible, make a misser) approach if 
don't crash (CM 
‘Til’, five were suceesstul 
One of the pilots told me, “I crashed five 
times in six approaches. I dicn’t beleve a wind 
existed that could so overwhelm an aircraft 
At low altitude Flight 66 experienced strear, 
in the form of o sum 


enacted the 


ARTE Hes instruc oons: 


NeCeSSary , 24 SaDTOaches, 





cenly decreasing head 
wind and a strong ci mwrwiard wirnl from the 
thunderstorm. The result was a loss of lef 
the force produced by airflow around the 
airplane's Wings 

“The pilot must add power immediately,” 
said Cliff Stout, director of flight opermtions 
for the Douglas Aircraft Company and a 
pioneering researcher in wind she 

Stout and other ex peris all tole me that 


éhear can be a capricious adversary. In an 


lhe Air-Safeti ¢ hatlenpe 


increasing head wind the airflow around an 
airplane's its alrspeeti—in- 
creases. A pilot's natural reaction 1 to reduce 
downhill eases 


Wwines—hence 
DOWET, @5 € Mcobvrisl srryiriit 
pressure on the accelerator 

Suppase the head wind decreases Addli- 
Hons POWwer i necessary, but the [ae eT has 
already been recluced. Put it back on?’ You 
bet. and right now. But the situation can be 
complicated by the acceleration characterts- 
tics af the jet airplane. For all its virtues, 
the jet engme does not react os fast as the old 
fashioned piston engine 


Rare Stoo Type Identified 


Wind sheur's most severe Lanirums are 
rare, short-lived, and difficult to predict with 
accuracy. At the request of Capt. L. Homer 
Miouden, manager of flight safety for Kastern 
Airlines, the JFK thunderstorm was analyzed 
by Dr oT 
aroloey at the University of Chicago, Poring 
some 3,090 bits of weather data, Lr 
Fujita concluded that he had identified a 
new, rare, fastemeving thunderstorm | page 


Theotore Fujita, protessor of mete 
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Jetliners ratio gantlet of vielently chang 
ing winds at New York's John PF. -Auetinésd 
International Airmart on June 24, 1975 
Later analvsis of the thunderstorm 
meteoralomst Dr T. Dheocore Pugite of the 
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He landed. Capt John H. Bliss testifies at the 
‘waliorial Dra spurt ion Safety Boarel henring 


after the crash of Flight 66. LMEpite encountering 
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wintl shear in downburat cell two of the JFR 


torm. Bliss tabowe, nicht) successfully landed it 


few WHnites Delete cieetet befell Fhieht 66 
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Honzontal tornadoes revealed by smoke 
and balloons whirl mn the wake of a 747 in 
4 NASA-FAA study at Rosamond Dry Lake, 
Californa (above) The heavier the air: 
plane, the more severe the upset hazard to 
smaller aircraft following too closely 
Eacountering the invisible vortex of a jet 


liter on approach to Stapleton Airport, 


Denver, pilot Bob Langenwalter suddenly 
found himself looking at the runway from 
A ninetvsdegree angle. “Like hitting a brick 
will,” he recalls. He mene to level his 
small airplane just as he crashed. Untourt, 
he wud five acain in two weeks. 

The twisting effect of a vortex, outlined 
by odve, on a following: aircraft ls studied 
underwater Tacing page) at Aycdronautics, 
Inc, in Laurel, Maryvlanclh More needs to be 
known Meanwhile FAA requires strict sepa 
rotion stunckard=s—as much as six miles 


220), which—from its shape on weather: 
servioe patlar—he called a “spearhead.” 

“Downdrafts are so severe,” Dr. Fujita told 
me, “that I call them downbursts.” For Flight 
66 this wos an avalanche of alr descending at 
around 1,300 feet per minute 

“The rain showers beneath these storms 
may look innocent enough,” he said, “but I 
uarantee you the winds are formidable 
Something must be done.” 

Something is being done, After the crash of 
Flicht 60 the FAA cleclared war on shear. The 
agency embarked on 4 four-year, 155-million- 
dollar program, including the development of 
ground-bused devices to detect shear and air- 
borne equipment to help pilots combat it. The 
first ground-based svstern is expected to be 
operational this year 

An aviation meteorologist told me that, 
after analyzing weather data, be concluded 
that shear had been a factor m 30 accidents 
worldwide in the past ten vears. The Air Line 
Pilots Association had asked the FAA to 
investigate shear since the early | Q40's 

In 1958 Northwest Orient Airlines began 
to develop a method of forecasting shear re- 
lated to certain weather fronts: By 196? thev 
had succeeded. Northwest's method is now a 
weapon in FAA's war 

frottically, it took the crash of a wide-body 
jet in 1973 to prove. shear beyond chowbt. 
These airplanes have computers that record 
many kinds of aircraft-performance data 
Engineers put the data together, and for the 
first time fingerprinted an actual shear 

The fatal crash of Flivht 66 brought final! 
action. “It's another example of ‘tombstone 
safety," sant Wright Brothers. Memorial 
Trophy winner Jerome Leclerer, president 
emeritus of the Fhght Safety Foundation 





At the Controls of the Biz One 


One day near Seattle, Washington, Jack 
Wardell, Boting’s chief test pilot, invited 
me along for a flight in the 747SP, the lony- 
range Version of the 747. About forty miles 
north of Boeing Field. cruising at 3,000 feet, 
Jack asked me to sit in the captain's seat. 

“T've been telling you this is an essw air- 
craft to flv,” he said, “and now I'm gonna 
prove iL When you're reacty, punch that little 
black button and start flying.” | hesitated. 
The button would disconnect the autopilot 

Jack doesn’t hesttate. He pushes the button 
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and says, “You've got it.” With some concern 
I grasp the yoke, which connects me with 300 
tons of airplane. Old habits return as I scan 
the flieht including a crossbar 
gatipet called a “Hight director.’ 

“Keep those bars centered 
think a monkey 
stering my confidence if not 
Air-trafic control interrupts, clearing us to 
descend to 2,200 feet 

Jack adjusts airspeed, heading, and alt 
tuce markers above the instrument panel and 
“Keep the bars centered and we'll go 
' So we clo Leveling off, 


INStriuments. 


It's so: ensy | 
” Jack. 50 VS. | - 


Th SE cata 


cou) lel ci it. 





down [am worndcer 
ing when he is going to take over 

“You're forty feet bow Watch that altitude. 
be commanels. Air-traffic control! mter- 
rupts agai with startling 
“Cleared to Lane” 

“Pm giving you flaps 
“Gel off those instruments 
some fun.” | glance up 
miles away. It looks like a candy bar 

“Like att ding down the pole,” savs Jack 
“You're a little fast. Put vour hand on the 
throttles and get her down five knots to 150) 
Just like an F-9, No different.” 

Fourteen hundred feet 
wind,” “Pdeven degrees left drift 
oie Lally S 
reals Ailerons 
that help 


row, 
three words 
and fear,” 
anc let's 


The runway i6 six 


ay Ss ae i, 


have 


“Crot a little cross- 
he observes 
how light those ailerons are: 
them." 
are the hinged panels on the wings 
tum the aircraft 


gol to be careful with 


seven hundred feet. “Raise the nose just a 
hair,” Jack says. “Everything's fine.” 

Chree hunelred feet. The cand 
coming k runway. I 
the right of centerline and I am 
These ailerons: 

Liver the runway. Jack speaks faster 
that nose up—hicher—now 
where itis, nightwherettis. Don't do anything.’ 
suddenty T feel him firmly on 
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am A little to 
tO Stay 
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rm re f 
it ran 


evCne bead pil 


thie i SONOS 


asking you to believe that I stepped 
747 and landed it? No. But there's 
samething I'd like you to understand: During 
that approach | had n ¢ keeping the 
aitcralt ined up with the runwav. But I had 

) keep referring to the fight director and 
othe Instruments to maintain the Drone! 








descent angle. The name of this 
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Pilots Pinpoint Crucial Issue 


iter sever 


people in LO74, 


crashes took the lives of 447 
Richard P SKU Y, director of 
FAA Phight Stindards Service, asked six re- 
tired airline captains of outstanding reputa 
on to take at the 0.5. wviation 
and recommend wavs things 
better. “I told them to fly anywhere, to talk to 
anybody,” said Skully 

Months later the captains filed their report, 
numerous recommendations, The one 
thing they considered most Tm portan 
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one thing that was WINANS mernvionert 
by the nearly 1,000 pilots they interviewed, 
was the “lack of vertical flicht-path guidance” 
during approach and landing 
Vertical guidance. What is it? 
Suppose you're driving down a sloping 
may on a foggy night. The road controls 
wour angle of descent. Now imagine the read 
is gone, that vou are fiving instead of driving 


What can til] wil whether Vou Aare below, 





i - 
ey pes 


abowe, or on vour approach path—something 
that gives Vou vertical guidance? 

At many U.S. an-carrier airports the [n- 
strument | 
fives a pilot an clectronic ramp to guide him 


By scanning his flight 
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toward the munway 
instruments, be knows he is on thie ramp 
Instrument Landing Systems, or ILS 5, are 
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nilot—or the autopilot—al 
round. sal 
‘head up.” 
that will enab 
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nero instruments to outside vVisun 
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 NTSH hae lone recommenced: that the 
EAA forbid pilots to go below a predetermined 
“Decision Heteht” unless thes 
The Air Line Pt 


similar 


chin see the 
nts Assaciation has 
PAA 


maintains that ite resulations setting Der 





runwiit 
rriscle recommendations. The 
son Heiehts for vanous aircraft and runway 


Teli ites are Suit 
Opinions Vary on Need to See 


But there are 
within the FAA. Dr. Stanley Ro Mohler, chief 
of the Acromedical Applications Division of 
the Fad < (Hice of Aviation Mechcine scuicl he 
thinks a pilot, when transitioning, should sve 
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the point, roughly a 


thousand feet down the runway, where he 


hic “giming point” 
Want to 
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Retired] Trans World Airlines Cant Robert 
N. Buck. who flew omany of bese approaches 
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Crashing to save lives, a Piper flight-crash fest program in the world 
‘Navajo above, meht) begins a con- We've never before had real alr- 
trolled descent to imyrict above! al raft to crash wnder controlled con- 
waSA Langlev’s former Lunar Lanet- fitions, savs NASAS Dr. Kober 
ing: Research Facility, where yell Thomsen, making «@  poet-imipart 
Arneetrong and other aebronaut: check of dummy occupants (left 
trapned to land on the moon Thomson al the munufacturers 

The Piper Aircraft Corporaton hope the long-range program will 


donated 42 Navaios—all flood dam- tiake a dent in such little tnederstied 


aped by Hurricane Agnes—thus en- areat of crash protection as seal and 


abling. NASA to bewtit the first finer- WITT Contec iion 






Tragedy at Tenerife. On o foeey runway in the Canary Islands Inst March «KLM 


Aj nea We thikenit Serr 


onhicen! 
that vour autopilot le working, vou're ‘in the 
Slot" at the 100-oot Decision Heieht 
arrived 


point here, but-you do‘a second or so later 


inte foguy Parts, told me; “If you're 
You ve 
You don’t normally see the aiming 
The worst that can happenis a hard landing.” 

(antain Buck -is a brie 
nero iil ad eT hic flicht tht te wth rite! 


Lhe. pilot disconnects the auton | t and pro- 


talkine. obi 


ceeds visually, Donne this period the aircraft 


is “Amd, Gol the milol cannot vet see his 
uming pomt. On seme approaches this in- 
terval can Lest four of five 
ber this 


The autopilot can't be wed on 4 Pur Wo 


cecciis., Remem 


Liat does not have an 1s: there's no leg 


Tonic Fam for the @ariget ti lane k on bo 


Here the: pilot flies the entire approach: He 
hewzht 


cording to the remulations, he must see the 


descends to a speciled where. i 


Aviation’ 


moished into a taxiing Pan-American 747 


“approach threshold of that runway, or ap 
proach lights or eter markings identifiahi 
wih tre approach end of that runway . 

There's been a fuss over the phrase I've 
italicized, even among the guys who make 
these Tules in FAA'S Flizht Stuncdares: “The 
nnrase. the extreme.” an 
Intern! memoranchim stated. “A motel sien, 
building, or other otject could possibly be 


& pimbicuous to 


established in.a pilot's mind ae being ‘iden- 
libabie’ with the end of the runway, and this 


is mot the intent of the rule." 


Rules Are Not Unbreakohle 


f | 
Severtheless, 


the role remains the same 
Recentiv the FAA hes heen to install a racin 
“hx” at the point where the pilot should be 


SPeIne Lhe required Visi referer us 


Wecasioniuly a few pilets “bust” minimums 


—eecend below minimums tn order to lane. 
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wing. Investigators 


“We can't tell you how many times they make 
it,” sail NTSe Chairman Todd, “but we can 
tell vou once or twice when they didn’t.” 

Are vou “shocked”? Why? Have vou never 
run a red light in a berry to eet home? The 
FAA recognizes the “subtle but Strong pres 
sures on the ptlot to land, delrver bis passen 
rer, and avoid costly diversions when weath 
ef COndItIONS are marginal,” 

In the low-visibility environment, pilots 
once astonally leet! 3 eubitle ant clnigrerius Fi Me 

the visual illusion. An example: On an ap- 
proach throweh patchy clouds, a& captain 
looked wp when his frst officer called, *Ap 
proach lights.” 

“T seemed to be unbelievably real” the 
caption recallec. Resisting the temptation to 
lower the nose, he checked his instruments, 
which told him he wis shill on the approach 
path. He fanded satel, 


The 4ir-Safery ¢ Hacthene 


worst cilomitv took ©80 lives; stunned survivors stund near the Pan Am cralts 
are soll sifting evidence to determine probable cate 


The effects of this luston have been known 
for decactes, but since it’s rarely encountered, 
nilots can be surprised, 

“Patchy clouds can tempt a guy to po visual 
too Soon,” sad Capt Paul Soderlind, former 
director of fivine for Northwest Orient. “He 
breaks out a bit, disrerarcds fis instruments, 
and tres to do wt by the eveball method. | tee 
this is the worst hazard of all” 


There's a lesson here, and on this point 
there's no fuss. Let Capt Frank Ormonroyd, 
flight technical manager for British Airways 
Foropean Liviswn, speak for everybody: 
“The lower we ¢o on instruments, the safer 


We pel 
Moke the Choice —and Get the Blane 


Suppose that a pilot can't see anything at 
all at Dectsion Height, or that he sees only 
some of the approach lights, which offer him 
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iO BEAMS transmitted 
fo the flight deck give . 
nilots an electronic Tamp to 
guide them toward the run- 
way in low visibility. 
Narrow beams of lowcliny's 
Instrument Landing Svstem 
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Scanning beams of the MLS provide coverage to 
an altitude of 20,000 feetand fan out into an aro, aan | 
15 miles wide at the outer-gate distance. Auto mated Glida path for 


aircraft of the future will use the signals to fly curved, bothilLs and MLS 

segmented, or patn-stretehing initial approaches. ILS path is fixed, , 
Thus a pilot can avoid noise-sensitie areas. steer MLS® path can very =, il 
clear of obstacles, and enjoy better traffic separation ~ | 
Aircraft with different speeds will usa MLS gates, of y 


entry points, al varying distances fram the runway. 







The ILS niidealonet beam provides {he te proper SS 
angle of approach; the localizer bear provides 

direction. Tagether they dafine the glide path, 
(he path a pilot wants to follow to the runway. 
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litte: vertical guidance. What should he do? 

“The rules require the pilot to decide 
whether the visual guidance is ‘adequate,'” 
said Dr. Edward 5. Calvert. “If he crashes, 
then by definition he mace the wrong tlecision 
and can be blamed.” 

Dr. Calvert retired in 1965 from the Royal 
Aircralt Establishment after.a distinguished 
career studying the Jow-visibility landing. 
Bent and gray, he is described by a pilot 
fniend as “one of the most unboffinlike boffins 
that ever was.” “Baffin” is British slang for 
scientist. Though Calvert never learned. to 
fly, he speaks a pilot's language. 

“Even in quite good visibility,” he told me 
In Camberley, England, “visual euidante in 
the vertical plane is poor until the pilot's eves 
are about 100 feet above the eround.” 

Hearing this, | realized why I hac te check 
the Hight instruments during my approach 
in the 747. 

Dr, Calvert explained that he and his col- 
leagues developed a clear-lay euidance aid 
Next time you land, you might notice the 
lights beside the runway at the touchdown 
point. Pilots use the relationship between 
them for vertical qruidance. 

They say, “Red over white, you're right" 
ton the approach path). “Red over red, you're 
dead” (below the approach path). Don't fet 
that scare you. You've heard about “pilot 
error.” ‘This is “nilot humer,” 

Dr. Calvert continued: “With automatics 
as ocd as they are now, you can afford to do 
a few seconds of ballistic flying in low visibil- 
itv before attempting to fly visually, During 
this time you are not really seeing énough for 
vertical control, and the legal implications of 
that are quite unpleasant for the writers of 
the regulations. 

“But with high-quality automatics, do you 
need tor No harm'll come, provided you con't 
encounter shear and have to correct some- 
thing, or have an illusion and think that vou 
have to, Without seeing the aiming point in 


those situations, it's a very serious business.” 

For Iberia Air Lines Capt. Jess Calderon 
Gastelu, approaching Boston's Logan Airport 
on December 17,1974, i became seriqus busi- 
ness. After an autopilot approach, Calderin 
disconnected] and switched to visual fight. 
Fortunately no one was killed when the 
McDonnell Douglas DC-10 crashed. In its 
report the NTS& blamed an encounter with 
wind shear, which resulted in an increased 
rate of descent that Calderon “did not recog- 
nize, and may have been unable to recognize” 
because of “marginal visual cues” resulting 
from the low cviling and poor visibility in the 
final-approach zone, The <atetv board stated 
that Calderin was just three seconils too late 
In taking corrective action. 


Opinions Vary on Study Cancellation 


Who -gives serious answers to sericus 
questions about serious business? Researchers 
can, but the researchers tell me their work has 
never been carried to conclusions that compel 
At Wright-Patterson Air Force Base a few 
vears ago the FAA and the Air Force launched 
the most scientifically thorough investization 
of the low-wisibility landing ever attempted, 
bevinning with a <mmulator. 

“Por the first time, pilot performance was 
being testeclunder the most trying conditions,” 
said Aer Lingus Capt. St John McCloskey, 
chairman of the All Weather Operations 
Study Group, International Federation of Air 
Line Pilots Associations. 

Before actual flights were undertaken, the 
program was stopper by FAA, at the recom- 
mendation of the Air Transport Association 
of America, the organization that represents 
most U.S. scheduled girimes. The ata felt 
that the program had proceeded without their 
consultation, and was being conducted with 
military hardware that might not be applic- 
able to the needs of civil aviation. 

An FAA official told me that bis agency con- 
sidered the simulator “inadequate.” 


Reducing transition time from instrument to visual flight, an electronic display 
superimposes flight-path information on the lighted runway ane! approach-light system 
at Toulouse, France (top). The Head-Up Display, mounted on a pane of glass near the 
windshield, is directly in front of the pilot's eves: here the captain of an Air Inter airtiner 
MINCUvers against a strong crosewind 


Near the top of the instrument patel of a Boeing 7: 


7 (right) at Nasa Langley, two 


cathode-ray tubes present similar information. Pilots generally prefer the head-op 
version, but NASA is evaluating both for airline operations 
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A researcher on the program agreed that 
“the simulator was not adequate, nor was the 
study intended, to address safety issues from 
the regulatory point of view.” But, he added, 
“The simulator was entirely ackecquiate to 
examine the study's basic question: What 
must the pilot see, and for how Jong, to land 
an airplane in low visibilitv? This question 
has never been answered.” 

A representative of the US. Air Line Pilots 
Association told me that the study promised 
to “cast doubt on the safety of present land- 
Ing minimums.” 

In their report the researchers commented 
that the problem of approaches and landings 
in poor visibility remained “extensive and 
ill-defined,” and that the part of the problem 
they had looked at was like “the tip of an 
icebere.” 


Towurd a Safer Tomorrow 


The jow-vistbility “iceberg” is a rure berg 
Indeed in the ocean of landings, and pilots are 
doing a good job of steering over it. How can 
they do a better job in the future? The practi- 
cal answer: better gadgets. 

One pessibility is the Heacl-Up Display, 
Which projects crucial fight-path information 
on a glass in front of the pilot's eves, showing 
him what to do to stay on the approach path 
(preceding page). There's been a fuss for years 
aver this gadget. Finally, at FAA's request, 
NASA is évaluating HUD for airline operations 

The inevitable trend, however, is autorma- 
tion. Someday a jetliner will be built that will 
fly itself from takeoff to touchdown: pilots 
will merely monitor its performance. They're 
inonitoring certain landings now. 

Ln 1976, the second year of British Airwavs 
European Division's operations in Category 
TT, “the blind landing,” their jetliners auto- 
landed at Heathrow Airport in runway visi- 
bilities as little as 100 meters. That's a bit 
longer than a football field, the distance a jet 
traverses in 1.4 seconds. 

On November 18, 1976,a TWA crew pene- 
trated the “Cat If” bastion with an autoland 
at 1,000-foot runway visibility-in a Lockheed 


TriStar at San Francisco, This is the wave of 
the future, but den't hold vour breath until it 
reaches the Altoona airport. 

Unlike an autopilot, an autoland system 
moes all the way. Latched onto the radio 
altimeter during the final moments of the 
approach, computers land the airplane, Pilots 
merely moniter the instruments. 

From the flight deck 1 have viewed half a 
dozen clearsday autolands by the ToStar and 
the Boeing 747. They possess svsterns that 
are the peak of the engine¢r’s art—as does the 
McDonnell Douglas DC-10, Autoland can de- 
liver vou where vou want to go, and when, 
with little regard to weather. But there js 
some question whether these systems are 
providing enough information to the pilots 
who have to moniter them. 

“Approaching the runway in the Category 
I] environment, man and machine are out of 
time,” saic] William F, Swartz, one of the “ice- 
bere” researchers at Wright-Patterson. “Bet- 
ter instruments or displays are crucial for the 
crew to. periorm their monitoring task, and to 
Wert them to take over in the remote event of 
system failure close to the ground.” 

Thomas G. Foxworth, a veterun Pan Am 
pilot and an aeronautical engineer, comments: 
“In the flight deck of the future, we may as 
well put the pilots behind glass and give the 
flight attendant an-ax, with mstructions to 
break the glass in case of emergency.” 

There's another fuss brewing here. 


Relux and Enjoy It 


Listen, though, to an Air Force officer 
recently retired from “Wright-Pat.” He has 
mate scores of landings in visibilitie: that 
would immobilize «snail, He has shared his 
findings with many airline pilots. He's not a 
loud man, 

“Tell your readers,” Lt Col. Larry Hadley 
sugpested, “that their pilots are tremendously 
experienced, They know that the problems 
exust, but the record shows that passengers 
are in doggone good hands.” 

When the rain slants across vour window 
on final approach, remember that. f) 


Who's afraid of fying? Not the traveling public, who throng aboard jetliners in ewer 
increasing numbers: In a passenger lounge of Dallos/Fort Worth Airport, the mood is 
casual, and rightly so. These people will be about tertimes safer during their fliehts than 


if they were to. drive their own automobiles the same distance. 
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By ROGER TORY PETERSON 
Photographs by 
DES and JEN BARTLETT 


E COULD HEAR the pen- 
ruins long before we saw them 

—myTiads of clamiorous rock- 
hoppers Urtinn paetinage “Hurrah-hurrah- 
hurrah.” swarming where the island 
sloped jaggedly into the South Atlantic 
Porpoises plaved there; and fleets of the 
red-eved little genomes zipped among 
them. Coming in to land, each penguin 
swam the final stretch underwater and 
then popped out onto the shelf of rock 
like a jack-in-the-box. 

Long files of rockhoppers, still crip- 
ping, hopped up the slanting ledges. They 
bounced from beulder to boulder like 
midgets in a sack race. When the rocks 
became too steep or slippery, they dug 
their sharp nails inte grooves gouged by 
their ancestors over the vears. 

Charmed by these deceptively doll. 
like birds, my companions were tempted 
to pick them up—they weigh only six 
pounds and stand scarcely two feet high. 
“Don't trv it,” I warned. “There is noth- 
ing cuddly about them. The cutting edge 


Abandoning an Antarctic iceberg, o file 
of Adélie penguins heads for the open 
sea. In the world’s lonely southernmost 
reaches, a noted ornithologist and his 
shipmates find the wildlife population 
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the roeckhopper's beak i knife sharp.” 

We had traveled thousands of miles to wit- 
ness this spectacle on Westpoint Island, one 
of the Falklands, off the sauthern tip of South 
America. It was our first port of call in the 
M.S. Lindblad Explorer's latest wildlite odvs- 
sey to the latitudes of the Antarctic. As an 
expedition naturalist, T hac during ten such 
vovaees become enamored of the natives 
the penguins-—those unbirdlike birds whose 
behavior at times seems so much like ours 
But my fellow passengers and | would also 
observe the other creatures that abound in 
the subpoliur seas: albatrosses, petrels, shags, 
seals, as well as the now scarce whales The 
lonely Falklancds are one of the nchest areas 
for seabirds and mariné mammals on the 
fringes of the South Atlantic. 

Concrecatinge by the thousands, the rock- 
hoppers poked, jabber, and jostied one an- 
other. They were nice to us too. Several went 
qut of their way to niprat ws and flail our shins 
with their stif flippers. While we surveyed 
the unruly multitude, «a dark hawklike bird 
swooped in and grabbed a fuszv chick. It was 
u Striated caracara, one of the world's rarest 
binds of prev. 

A far worse predator once riddled penguin 
populations. During the 1800's men killed 
millions of penguins in the Falkland Istancls 
amd boiled the carcasses in iron pots to ren- 
der ther oil Today the penguins bere are 
government protected, and rockhoppers 
alone must number clese to five million 

There are some 17 species of penguins. In 
my travelé I have seen ond photographed 
them all Only three—the emperor, the Ad¢chic, 
and the chinstrap—are strictly Antarctic. The 
others range from the more temperate sub 
antarctic islands to the (me, the 
Galapagos penguin, even reaches the Equator. 

The common denominator in their en- 
vironment is a cool or cold ocean current 
But imagine swimming about in icy seas in 1 
thick waterproof suit, then landing on a rocks 
shore to spend day= in a crowded colony with 
the sun beating clown: How does a oo 


The Author: Ao world-renowned ornitholosis Ey 
artist. and nature writer, Reger Tory Peterson 1 
perhaps best known us editer of more than 20 
natural history field poices Bird lovers have fol 
identification metherls far 44 
wears since the frst edition of A Prefd Gree to tli 
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More than a holiday on ice, the journey 
between dubpolar dlonds ane the Antarctic 
Peninsula (abowe) on the MLS. Lindblad 
Evpiorer offered passenerrs an intensive 
course in natural history, At an abandoned 
whiting station on South Georein iskanel, a 
lene renion perruin sounters past a rotting 
hulk (below), Awaiting return to their hip 
(facing pause), pussengers tuasl Christm 
Eve with spice cookies and hot wine punch. 


In a world of white, their red parkas help 
tuides keep track of them 
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are hollow for eness, Penguins are Horely peck upart, a colony of 10,480 
dowed with solid bones for bullast when thes king penuin= on South Georgia rent 
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Island, I pondered the vast clifferences be- 
tween the penguins anc. the black-browed 
albatrosses with which they were sharing the 
wn ancl the rocky « 


sugrest that both mav hove cdivercerdl 





opes above it. Scientists 
millions 
eit WEAT= fiito POM atk See Lert strat Si Ki 
the penguin to become an avian submarine, 
Lhe albatross the supreme saalplane 

When | 1 Rodd, 
Sarner, owner of Westpoint [shand, | tounrd 


wine, With a 


returmert to the hose 
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Food Abounds Where Waters Meet 


Lin ths latest expedition our plan wis to 

saul from the Folklands to the shane of South 

100 miles southeast. and then double 

back to the Antarctic Peninsula. following the 
Midee (man, paae 249) The 
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As if walking on water, a Wilson's storm 
petrel searches for tiny squid ancl erus 
taceans (above), Seven inches fom: this is 
Ihe smatiest bird to breed on the Amtaretic 
Leantinent 

A Tied menagerie crowds a South Geor- 
po beach (facing page king and centon 
Penguins, corpulent elephant seals and 
southern fur seals and their cogl-black pups 
Fur seals. once hunted newrly to extinction, 
today are making a comeback 


Id 


Se, and others—once were harpooned far at 
sei and towed here and to the other settle 
ments where they were flensedl and their 
blubber rendered into ol Eventually the 
great factory ships and declining catches 
mide such shore stations competitively im- 
practical. These davs we see few whales on 
our Antarctic cruises, except for killersand seis, 

I have never set foot in a more disturbing 
place than Grvtviken. The great platform on 
which the whales were cut up has not known 
blood and guts for wears, but the aura of death 
is pervasive. The beach is » mortuary strewn 
a& Jar as the eve can see with the whitened 
bones of countless whales. Ver hing among 
the debris were dozens of clenhant seal Pus, 
wide-eved and innocent. Near one of the 
abandoned buildings a pod of molting ele 
phant seals sprawled uver the rusting ma- 
chinery. These huge mammals suffered the 
came decimation as the whales but have 
made more of a comeback 

Until recently the elephant seals of South 
Georgia were harvested for their blubber 
under license from the Falklands, and wp to 
6,000 of the largest bulls were taken yearly 
In 1964 the killing stopped. 

A big bull elephant seal, largest of the seals. 
may Measure more than 20 feet long and 
weigh three or four tons. Cow seals are about 
half as long The big fellows contest far their 
harems in September, October, and Novem- 
ber. Now, in December, they hac returned to 
the ocean to feed on squid and fish Pups con- 
cemved the vear before were about two months 
old and newly weaned; they were living on 
their fat before going to sea themselves 

Before feaving the desolate whaling station. 
several af us jomed Keith Shackleton, a vet 
eran Explorer staff member, on a short. pil- 
enimage. We followed a footpath to a little 
picket-fenced cemetery, where among the 
wooten crosses marking the graves of whal- 
ers and spalers stood a granite shaft. These 
Words were mecribed on it 

TO THE DEAR MEMORY OF 
ERNEST HENRY SHACKLETON 
EXPLORER 

in 1909 Sir Ernest Shackleton came within 
Ill statute miles of the South Pole, three years 
before Roald Amundsen and Robert F. Scott 
succeeded in reaching it In 1915, on his third 
south Polar expedition, Shackleton's ship was 
crushed by the (Comturied on puree 250) 
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A family epic draws wildlife artist Keith 
Shuckletion te coele Ele phat sland. In 


91, months after joe crished Fadurance. 


Lhe shin of éeplorer Sir Ernest Shackleton 
his expedition reached the island. From 
there, Ketth'’s femote kinsman onl five 
crewmen sailed to Seuth Georgia. The 22 


who remained survived 125 hellish days un 
bl his return. “A grishy place,” save Reith: 
ns painting of leopard sealk (below) cm 


bellishes a page of the Explorer's log. 





(Continued fren py oF a rear i ice Of the 
Weddell Sea. He and his men set up camp 
on @& drifting floe, eventually reaching 
Elephant Island, where he ordered 22 of his 
men to remain Then the explorer and five 
nicked COM) Pan lens sailecl a lifeboat Thre 
than 800 miles to South Georgia. There thes 
found help, and after several months all his 
men were saver! 

The great explorer died on South Georvis 
of heart failure on January 5, 1922, the day 
after he arrived on another vovnge. Now 
Keith, his distant relative, placed a wreath on 
1¢ simple grave 





i 
Expecition Gets a Roval Reception 


Cine of the best arcas in South Georgia for 
the naturalist. is the Bay of Isles When we 
nosed our “odiacs—rubber landing boats 
SAIN A clogen or se neopl—onte the lone 
Mingle beach, we wer et bv « lerre wel- 
COMINng committee of King penguins. Stand 
ine shoulder io Souder, thet low ker] j= OWL 
regally, then shuffled away in a body 

Reaching a height of three feet, kines are 
the most colorful of all pengiums m their blue- 
aes jackets, brag tit OPMAIIE t clea a ane silvery 
white 4hirtfront=, I can think of few other 
stehts tn the bird world more spectacu 
Oo vist wall-to-wall carpet of king peneuins. 
This colony of 10,000 birds rested near the 
foot of a small melting elacier 

From a nearby slope I could see virtually 
Very penguin in the colony. Rach incubating 





ar than 


bird was holding a single, greenish white. 
Pecir shill need tir on top ol Ths thic Le Leet. KET 
ing it warm under a byleing pron of skin 
and feathers (pames 240-41) 

The birds were evenly spaced, keeping one 
another in place with a jab of the beak or a 
slap of a fipper. When a homecoming king 
ambled through the colony, it was assailed on 
all sides: Here and there. wounded flippers 
bloodied the white breasts of combatants 

Weighing 30 to 40 pounds, the king pen- 
FuIn 1=-Second in st wea te oniv to the CT Peron, 
which may wench twice as much and stand 
four feet tall. Hut unlike the emperor, which 
spends its life on the sea ice of the polar 
cousts, the king inhabits the barren, mudely 
Hats and beaches of subantarctic islancs 

[ts life cycle is unlike that of any other pen- 
guin, Che chicks take as long as 13 months to 
become self-sufficient: a par of acuits can 
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successiully rear only two chicks during a 
three-vear period, Most birds, we observed, 
were incubating eggs, while a few adults 
tended offspring as large as themselves. Some 
youngsters, looking like jong-nosed dwarfs 
wearing brown fur coats, were shedding their 
youthful fuzz. Presently they would look not 
unlike their parents, and would put out to sea 
to run the gantlet of predatory lenpard seals 
while learning to catch fish and squid. 

Leaving the nesting penguins, we crossed 
to Albatross Istand, still in the Bay of Ishes, to 
see the nest of the wandering albatross, one of 
the largest of 13 species (pages 242-3). Air- 
borne, it is a champion glider, but it must 
paddle and flap laboriously into the wind 
when taking off from witer. 

Using ropes, we scaled the bluff ahove the 
beach to the grassv plateau where the birds 
lived and were now beginning their breeding 
cvele. A few of the previous vear's young still 
sat about; they would soon be flying. Incom- 
ing arrivals greeted cach other with bill clack- 
ing and wing spreading. They walked about 
like oll salts, swaying from side to side. 

As many as nine years may pass before a 
wandering albatross produces its first ege. It 
apparently takes that long to become efficient 
enough at gleaning the sea to feecl another 
mouth. A pair raises one young every second 
year; thus only about half the breerime popu- 
lation is nesting during any one year, But the 
life span is long; some may bve 50 veurs 

Even the immature wandering albatross 
that returns to its natal home after three or 
four years-al sea may engage in ritual dane- 
ing and wing sprenling with other young 
birds. Although no egts are laid, the courting 
birds eventually form partnerships that may 
endure ior life. 


Unwilling Matador Faces Bullish Charge 


To become more familiar with other alba- 
trosses, we beached our Zodiacs one morming 
at the head of a deep bay at Elsehul, near 
the western extremity of South Georgia. On 
the way to the slopes where the birds were 
nesting, we had to avoid inert clephant seals, 
piled against one another like gargantuan 
slugs, and several bull fur seals belligerently 
guarding their harems One of our party, 
John Dornan, bearing triiped and cinecamera 
on his shoulder, was charged by an angry 
35¢-pound bull, Because of a stiff leg, Dornan 


Peneuins and Their Neighbars 


hac to stand his ground. “Stop where you 
are!” he. shouted. The astonished fur seal, 
recornizing a really cominant male, halted 
in its tracks. 

How different from the feisty bulls were 
the nesting light-mantled sooty albatrosses, 
Innocent of the ways of humans, they let us 
come near them as they brooded their large 
single egos. One gently nibbled my fingers. Its 
mate swept past to look me over, riding the 
updrafts. This small albatross is perhaps the 
most perfect gliding machine of alk the 
stronger the wale, the more effortless its flight 

Qn a neighboring cliff overhanging the 
bay, we discovered a small colony of gray- 
headed albatrosses. With their pearly heucls 
and ‘black bills with yellow piping, they 
seemed to me the handsomest of all alba 
trosses. If a pair of gray-heads successfully 
minage to raise their single chick, they do not 
breed the next vear, but take an albatross 
vacation, riding the westerlics. 


Muacuronis: Dandies of the Antiuctic 


That afternoon, on the other side of the 
bay, we investigated a huge mixed colony of 
black-browed albatrosses and macaroni pen- 
cuins. The name macaroni, which in earlier 
centuries meant a “fop,"” derives from the 
drooping golden plumes that ackorn the birds’ 
caps. They lav two eggs, one smaller than the 
uther, but, though both may hatch, only one 
chick is raised. 

Untold thousands of macaronis occupied 
their boulder-strewn metropolis on a hill 
Many were trumpeting nowily and showing 
readiness to mate, with head and billstretched 
forward and flippers waving rhythmically 
Their associates, the albatrosses, sat in digni- 
fied silence on their tall cones of mud and turt. 

Leaving South Georgia in our wake, Cap- 
tain Nilsson pointed the Explorer toward the 
South Orkneys. There, on Signy Islanel, site 
of another British Antarctic Survey station, 
snow petrels were flving about the cliffs. 
When [ came upon a pair incubating their 
single white egg ina crevice, L-edged closer 
with camera to my eye. Pftt! One of the birds 
ejected a jet of viscous orange oll over my 
lens, a disagreeable habit all petrels have. 

The snow petre! nests on mountain crags 
as much as 200 miles inland on the Antarctic 
Continent, ranking it among the birds that 
live farthest south, Concealed] beneath its 
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Lightning snap of a jeopard seal's jaws dooms an =o other terrified Adélies were leaping from the water 
Adele penguin (above), 2¢ its companions huddle inte the photographers’ rubber boat With a flick of 
on an toe foe; a parof black-backed gulls anda its. head, the seal begins tearing its meal into bite 

hovering storm pertrel await scraps. Meanwhile, size chunks (lower right) Yet the penguins 
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white plumage isu clark-cray down that gives 
warmth by retaining bey heat 

Leaving Signy, we headed for Hope Bay 
near the tip of the Antarctic Peninsula. There 
Arventina has a far-south résearch station, 
Esperanza As we reached the jetty, loud- 
speakers were blaring laneo music. 

Esperanza is one of the few stations that 
still use sled dogs. We found the huskies 
chained in a line not fur from a colony of 
Adelie penguins—100,000 or more—extend- 
ing from the station for at least a mile to the 
foot of a great glacier 

While we were muking friends with the 
Hogs, an Adelie waddled up to one ancl was 
met with a lethal snap of the jaws. Acdelies— 
the litth: chaps in the tuxédos—have never 
known wolves or other endemic land-based 
mammals; thus they have no fear of dogs. I 
have sometimes wondered whether they re- 
gard humans as just another kind of penguin 

Walking through the colony, we came upon 
a group of Adelies that a leopard seal had 
forced to seck refuge on a ragged block of ice 
Two of the binds were mutilated! and bloody 
The predatory seal, lurking under the lip of 
the ice, surfaced two or three times, watching 
us. Then an inewutious penguin plunged in 
and swam for shere. Quick as a flash the 
leopard seal grabbed the Adélie, and thrash- 
ing it this way and that, literally shook the 
body out of its skin (preceding page). A leop- 
urd send will feed on krill, but when near a 
penguin colony it likes its krill pre-processed 


Penguin Behavior Seems Almost Human 


Captain Nilsson steered next for the Chil- 
ean and Russian scientiic stations which 
lie only five minutes apart on King George 
Island.” I spent most of my time thereat 4 
peninsula where three species of penguins 
live together in enclaves—gentoos, Adclies, 
and chinstraps These three closely related 
penguins belong to the same genus, Pygosrelts, 
which, lousely translated from the Greek, 
means “rump-legwed.” All have long spiky 
tails but differ in head patterns: The gentoo 
has a white patch over the eve, the chinstrap 
a narrow black line across its white throat, 
and the Adélie a solid black head and white 
eye-ring. The Adélic, which hears the name of 
French explorer Dumont d’Urville’s wife, is 


"See “Antorrtica’s Meantr Side,” bey Sarneeeél Wo Aas 
thews, in the Sowember 1977 Natiowar GEOGRAPHIC 
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the most strictly Antarctic of the three and 
the most plentiful, numbering in the millions. 

A penguin community may be the size of a 
small town or a large city, anc us | watched 
the Adélies, chinstraps, and gentoos going 
about their daily business, | thought that 
many of ther activities seemed strikingly hu- 
man. There is constant bickering —constant 
greeting, protest, and challenge. There is love 
(but no privacy), There. is thievery, as when 
one pengum steals another's stones. to build a 
nest, and even juvenile delinquency when 
unmate! two- or three-year-olds clumsily 
take over unguarded nests and chicks, which 
they may not properly care for 


Natural Antitteeze Protects leehsh 


The Explorer glided on {rom King George 
Island to Anwers Istandand the United States’ 
Palmer Station, the mest comfortable base 
in the Antarctic. The recreation room's ex- 
poansive glass windows look out ona bulkhead 
jetty where the ere, research vessel of the 
National Sctence Founeliation, ts moore This 
wooden ship, built in Bristol, Maine, was 
namec| after the sloop whose young captain, 
Nathaniel Palmer, may. have been the first 
man to sight the Antarciic Continent. 

As a naturalist, I was particularly inter- 
ested in the station's laboratory research on 
the strange, colorless, almost transparent 
icefish, which have no hemoglobin, or red ptz- 
ment, in their blood. [ wondered how these 
fish wre able to live among ice floes and icy 
caverns without freezing solid. A scientist 
explained that their bloml contains a special 
protein—an antifreeze—that prevents ice 
ctvstals from forming in their bodies: 

Swarms of Adeélics mest near Palmer. 
Watching them, [ thought how exactly alike 
to oureves cach Adele looks. Yet a penguin 
instantly recognizes its own mate-and chick 
by the sound of their veiees—as experimental 
work with Lape recorders has shown us. 

Penmuins, albatrosses, skuas, seals, and 
Whales are other nations, responding to life 
rhythms quite alien to our own. To the nat- 
urolist, the Antarctic ts a Lremencious ex- 
perience. Becausé of the simplified ecosystem 
anc the great numbers of inclividuals of very 
few species, he can more readily observe 
cause and effect; he can understand more 
Clearly some of the basic principles of sur- 
vival—and life. 0 
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The awkward age: Bulging baby fat and a ragerly down jacket mark 4 young kine 


neneuin. At rowherties all ground the Antarctic, men once Xie 


for their of Today, for this fledgling. only natural predators wut 
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Wiel! Ve folografiroral! A self Sp pOiniend cermsor 
blocks Dean Conger's picture of potatoes being 
sot al Tashkent m Central Asia Photographic re 
SAIC Deine Commonplace to the author ower 
tha VEars he cower he Senet Lnacewn ip Matar ine 
arhicies and the upcoming National Goorraphi 
book Journey dlcress Russia: The Sowet Cian 
foday. | bis pescctiaatis io 6 his. camera work often 
prane. from ordinary citizens as well at from 
amncils. “Dhiswoman, proud of her city, probably 
thought [ was trying to depict something sub 
standard,” said Dean. In front of St. Hasil’s Cathe 
dral on Moscow's Red Square, he relaxes on the 
other sve of the lens inhbove' 








A veteran photojournalist 


pecalls the frustrations ij IF TI Vi tS 

and delights of covering ig ei 

the Soviet Union. largest TQ VA | | 
country on earth 


ARTICLE AND PHOTOGRAPHS BY DEAN CONGER:® wanes: oncomarsie erat 
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40 illustrations apyaring in Jeri 
fie Sede ! { TTT ALE foduy beyat 


i reas 4 An cera 
this volume alone 


“pech 


produced bw the Societys 
Publications Dhivision—Assistant 
VMichowell ane DL crsscrossed 
Einaat STEW Line nation for some 40,0000 mes 
OVET & Penod of two years 

Wh if |= il like tin werk a be photoprapther 
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Editor 


To a journalist accustomed to freedom of 
MOVEMENn!, OF tec tA all segments al 
moety, and the nicht to follow a lead where 
ever it coes. the task can be near mardenine 
Co accomplish anything at-all, one must learn 
if Ne il with Le SVE Vaew Lal journalism 
is an instrument for the promulgation of state 
The idea of a free press, as we know It, 
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los srl) wonder that | was often thouwcht 


of as a kine of spv—why else would [ he 
there? Dhave been watched. [ have hard plam- 
i lothes Pe VL hioste| POO, Peasant lust 
firm about not photographing from the wrn- 
L have been placed uncer cilizen’s arrest 
twice while: teking nNiCtuTres (une quickly re 


Coca 
leased twice) and while | do mot enjoy beme 


suspect, | understand i. Russians have been 
St S| HI iw ol loreiener: tar centunes 

At tomes, if 0 tried to photograph @ px 
turesque horseclrawn sleih, of even.a queue 
iMLItsiche a bystander would object, 
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Bedrock hospitality 
marked mdat Sciel deal 
Ings With the author At | 
Lake Tele hove 
of the (in Kive 
hast offers the ubiquitous | 


a SouTce 


eh RTE 


vindiko. bane of JOLLET Sit 
concentration. Stall writer 
Robert Paul Jordan, trek 
ering, offers imoirette= to 
the betel game worden 
Lee clifferences often re 
Hecter! chanving satotucies 


ier photoetraphing a fam- | 








ivy that tock him «king 
night), Deon learned that 
thi leer a | heaped 
were bom with chstrust 


Che children, innocent af 


earlier cold wars, eagerls 


avieht iris celomn 


lemunding, “Why dont vou photograph 
our monuments or our museums?” Pont 
ing a camera ata rural oxcart, many Rus 
Sans Teet, COnALIOULES reese Lhe propaganda, 
cemeaning their countrys great mdustrial 
nchievements 

Hurt then, TLS Lr Lo photograph those 
ius tries! 

(ince |] thew: to the Peary el SLITNVY, chine py in 
Satna, 2,500) mules from Moscow. My official 
hosts grackously allowed me to photograph 


the =chools, shops, streets, hospital—alnost 





evervihing except the mining and processing 
of chamends, which was my sole reason for 
foing to Mierny. 

‘here 1s-a list of rules 


mplied 


both written and 
Satine what one can and cannot 


photograph. At times such rules are not en 
forced, but one is aiwavs aware that the 


Pred be 
Ordinary Peeple Hird to Mbeet 


itis a perpetual challenee to reach bevond 
Lhe permissible, to seek sample meetings with 
average citizens, to observe und photograph 
ttuntions not in the “program” 
prepared by vour official hosts 
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[ recall the thoucht expressed by George I 
Renan in his memoirs, about returmine to 
Mnscow as LS. Ambassarlor in 1952 


“Never did ] lone more for the privilege eve 





Journey through 
a colossus 


THE AUTHOR'S ODYSSEY onvered 

100,000 mules, crisscroasing a route thet 
stretches nearly halfway ardund the North- 
em Hemisphere. Two watches were needed 
te keep him on schedule, since throughout 
I) time gones trains and planes run only an 
Siosoow Cine 

“T liked Siberia,” said] Dean, "though the 
name brings prisan camps to the minds of 
most Americans. ‘They are there somewhere, 
of course, but the rest is frontierlike You can 
fly all day and see nothing but forest. 
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i WIHT) POOLE 


CHINA 





being, only fora time, a part of these peo- 
ple, of talking with them, of sharing their life. 
.. But this was not to be” 

Our problems were not identical, but I find 
the ombassacior’s words still pertinent 25 
years later. [know the gnawing worry about 
inadvertently causing problems to these who 
are fnendly to vou. And | have often felt cis- 
couraged by the constunt effort to cross what 
Mr Kennan called that “invisible and in- 
superable barrier.” 

Yet, with patience and luck, it does hap- 
pen. I remember an evening in a Tyumen 
restaurant. lt is common practice in Soviet 
restaurants to join others at tables with 
empty seats: However, foreigners are often 
segregated from ordinary diners. So when 
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three young people, two girls and one man, 
asked if they could sit with us, we welcomed 


the opportunity. and said, 
sodites—Please, sit down.” 

Only at that instant did they realize we 
weren't Russinn. They looked flustered, and 
blushed. ‘The lady manager of the restaurant, 
knowing that we were foreigners, rushed over 
and told our new friends in very brusque 
Russian that the table was zantat—reserved. 
In Russian I protested that these were our 
friencls: we wanted them to join us. For- 
tunately the manager relented. 

These young people were from smiall 
Siberian villages farther to the north, and 
they were in Tyumen to compete m a cross- 
country ski race. This was their first visit to 


“Pochaluista, 


Five Times to Yakutsk 


the “big city.” We could tell by their expres- 
sions that to sit with foreigners was “blowing 
their minds.” 

Often Sevict restaurants have live music. 
And so it was on this night in Tyunven—loud, 
pseude rock music. We danced with the girls, 
and they talked freely of their life in the 
village, of sports, and particulirly about the 
skiing event they were to participate in. 

With the help of our interpreter we told 
them about our families ane life in the United 
States, One of the girls was very striking, with 
dark hair and flashing eves. When we bade 
one another good night, she said with a new 
confidence, “I didn't know it could be so 
easy to talk with Americans.” 


Journalists Bulfeted by Political Winds 


In a way, I have thought of my work as a 
“neople to people” project, and my lens us one 
small peephole through which others may 
gaze into a2 world not often seen | have 
mentally contrasted it with the secret, mas- 
sive, expensive, and highly technological ob- 
servition that goes on between the Soviet 
Union and the West all the time. Probably 
newer before in history have governments 
known so much about each other, and their 
peoples so little. 

That is why | keep at it, even though I 
know the result is almost guaranteed to be 
less than complete—that, by the rules im- 
posed by my hosts, much will be left out 

Sometimes the most carefully arranged 
trips are canceled without warning or reason. 
If relations between Washington and Mos- 
cow become strainedd—the spirit of détente 
cools—there is a ripple effect. The winds of 
international relations blow even the smallest 
blade of grass in the Soviet Union. 

But times and men change. And some com- 
munication is preferable to none. Through 
the photographs and text brought out of the 
USSR over the past 16 years, Inerally 
millions of our members have gained in their 
knowledge of that vast power on the other 











side of its self-erected wall. So long as an ex- 


change is maintained, so long as communica- 
tion continues, we are all better and not 
worse off. 

In the last analysis, I believe in the in- 
telligence of the free mind to understand the 
context of what is reported from nations like 
the Soviet Union. 
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= —<_ —— In spite of the problems, I have photo- 
graphed young men beng mducted into the 
armed forces; the ritual of the Russian parya, 
er bath; the funeral of an engineer in Mos- 
cow: newborm babies in Moscow; life in ver 


IF children were soldiers anid wurs 


were Gut games: all encounters could De Soest 2 =. 5 
rural villawes: (on the shores of Lake Baikal, 
1 OnE thas Wounreier s Rute Ii 


| along the (Jb River, north of Moscow, far to 


Dean abourd a Soviet train. Two gener- 3 hae , free 
the north in Siberia) | have also recorded 








oF ee se te einen = a | church services—Russian Orthodox in Mos- 

wenho thoae who shared the lone holes | cow; Roman Cathohe in Vilnius, Lithiania 

with the plbateqrapher on this jurt al | Baptist In Odessa 

his jouer (in my fim as well as in my memory are 
Through a-cold glass; warmly (thelow) Vigneties—elderly women enjoying taking 

two children peek from the window at | off their shoes and wacling in the Baltic; ski 
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ing in the Caucasus, Siberna, and Murmansk: 
exciting merical experiments in Sukhumi on 
‘Temperature: HW minus cewres i 


the Black Sea and at Science City in Siberia 
tet jell ten Windtiws opaque, smd 


I r | n | j 
Miscow on the Trans-Siberian Railroad 


the spontaneity of song in Thilisi; the beauty 


| hi i i ‘bang ure airy isp rye if chr da mile 
of folk singers and dancers in Azerbaijan and 


up for it. Meeting people was one of the 
Leos ok irate tran! Central Asia; the marvelous faces in a Cen- 
. tral Asian market: the timeless beauty of 
Islamic architecture in foblecd Samarkand, 


Khiva, ancl Bukhara 
Yaokutsk Offers Horse anc Hare Fare 


Ane good olel Yakutsk, acoby in the middie 
of nowhere, built on permafrost a thousand 
feet thick. Winter temperatures here often 
reach minus 50 degrees F., and people begin 
to generate their own foe. (Vet | found 1 not 
eo cold as Verkhovansk or Oymyakon, where 

ichttime temperatures sometimes plunumet 
bo 90) belo!) 

The frozen remuins of mammoths have 
been found in this revion, and now gas, gold, 
and digmonds. High RENEY furs also come 
from the area. In the early 1600's—about the 
Come the Pilerinis hte mM America ¥a 
kutsk was a fort and Staging ares for cossack 
explorers. More recently it may have been a 
[rane rein for lin bless convicts on their 
why Lo labor camps 

Not the least of the city's fascinations is the 
exotic food vou can find there: braised horse 
ribs, for example: roaster! hare: shotornd 

stroganinga? Che natives fish through ice, 

nd ther catch promptly freezes. In days 
cone by they simply shattered a sh aeqnst 


a rock and chewerl the frozen shards with 


salt. Today the fish 14 hava water thin 
atid eaten frozen with salt, mustard, or vari- 
Ous sauces 

Remembering <trovanina fondly trom a 


winter trip to (Cominued on page 267) 





Liberate! for labor, lowely ot ploi- Dean Prous The involvement of women cover: ii 


comers interrupts the work of two paint broad) range of the country's work force, the 
splattered cotstraction workers in Vokutek. in author observed, perhars because of the enor- 
eastern ber On the teach at Valta Warm mous manpower loses of World War 0. “Wom- 
cum spotlights « bather tamed Lara (right) en are highly viable tn manual labor.” said 
Phe thinee contrasting faces exemplify the Soviet Dean. "Qn the other hand, thev also constitute 
Limon’: analam of more than a hondred ethnik ho percent af Soviet doctors.” 
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Vakutsk. | asked for it once during i. summer 
visit. In July, however, stroganina 15 not Loo 
popular. Finally Viktor Yakovlev, a Novosti 
Press Agencs photographer, located a (rozen 


fish someone had stored in an undercround 
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Naot Winting to offend Viktor, | 
Wrapped most of the tishinp 


f E ; 27 = re . 
mt taste B= OFPDOOUSs 84 Il 





SS melhcow it 4 


hac betore 





astic and tucked 
it in my shoulder hag, along with my sweater 
and other gear, and departed for the airport 
In a couple of days, I diseov- 
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Watenally, Soviet Lite Improves 


Aihourh willaoe lite proceecis with & sarme- 
that seems eternal. I 
many changes In Soviet cites over the past 
Vakutsk has doubled in 


140,000. The environs of Mos- 


ness have witnessed 


rial 
ji uation i 
com and countless other cles have Spi nec 


vast blocks of look-alike apartments to help 


house the countrys 255 million peopir 


| have seen many new [ectories and [xiwer 


nants, and mor nnd consumer 
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life seems to have improved somewhat for 
the average Soviet citizen. 

When | Russim dissicient 
voices were Silent. Today there are afew that 
ate outspoken, and others that are not. Most 
a genuine love of 
their motherland that | achmire. Not all are 


fret went 0 


of these dissidents have 


doctrinaire opponents of the political system 
WW Ph 
Others wish 
their 
Wirt to 


Some gre artists, Writers, and poet 


dictate! canons of art 
deterrent tp 


reschil 
Lrveir 


participation in Soviet life. They on 


relimon to be nn 





exercise the rights supposedly granted them 


own constitution. Hut even many 


who are unhappy are dedicated Communists 


hy thet 


In general, they have recerved me warmis 
and treated me Femerousn 

| have spent many a pleasant evening dis 
cussing life, love, schools, work, captialism— 
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Pravda seem irrelevarit that div's 
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Friend to friend. But most of these hearty in- 
formal feasts could not be photographed. 

Some of my friends and co-workers within 
Novosti have extended themselves bevoned 
their official duties to help Geographic proj- 
ects, And I know full well that without their 
help ancl the official assistance of Novosti, | 
could not have worked there at all 

Many other persons, both official and not 
so oficial, have gone out of their way to lend 
encouragement, a helping hand, to take care 
of a current neecl. One voung girl | shall never 
forget After a very trying day of climbing to 
the 14,000-foot level of Mount Elbrus, she 
offered me a drink of warm fruit juice. [ reacli- 
ly wccepted Only after | had downed it did | 
stop to think that she had carried the tin of 


Five Times to: Yakut 





juice up the mountain on her own back—and 
now she had mone to drink for herself. Vet she 
sniled warmly as she watched the liquid 
bring lite bark to my battered! limbs 

(Jn another occasion, riding o train, a 
soldier noticed that the band on my wrist- 
watch was broken. Immediately he offered 
met his own. I knew he would be offended if 
I did not accept 

The names linger in my mind... Natasha, 
Vastly, Lena, Nina, Boris, Valentin, Leor, 
[bragim, Anna....Some 7 hear from occa- 
stonmly. Often the letter is posted from an- 
other country. Most of them I shall never see 
nar hear fram again. The Russians I knew 
left their mark on me. Perhaps I Jeft some- 
thing with them. [] 
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PURDAH IN INDIA 





ARTICLE AND PHOTOGRAPHS BY 
DORANNE WILSON JACOBSON, Ph.D. 


HAT SHORT THING lets your legs 
stick out. And surely you must have 
Jewelry for those naked ankles!" 

Motibai, an old woman of strong 
character, made it clear at our first 
meeting that my American clothes were as 
Inappropriate in her village in central Incin 
as a topless bathing suit would be on Fifth 
Avenue 

! hadn't thought of my somewhat dowdy 
knee-length skirts as immodest But, out af 
deference to Motibai and local fashion, | 
switched to full-length saris and silver ankle 
onnaments. "Ah, now vou look nice,” she said, 
“And decent.” 

By Motibai’s rules, | was still underdressed: 
My face should also have been covered, 
especially in the presence of certain men. For 
she, like millions. of Hindus and Muslims of 
northern and central India, practices pur- 
dah, following complex rules of veiling and 
seclusion that have been heeded ly wemen in 
much of India for nearly a thousand years. 

An ancient custom, purdah (meaning “cur- 
tain” in Persian) remains strong th many 
Muslim lands as well as in India, where, par- 
aoxically, 2 woman prime minister until 
recently governed one-sixth of the world’s 
people. While most educated women there 





consider its stretures outmoded, purdah 
seems Lo sumvive—especially in the country 
sile—because it aids the smooth functioning 
of a family-oriented society, 

A typical rural community of central India, 
Motibai’s village of Nimkhera lies some 40 
miles enst of Bhopal, capital of Madhya 
Pradesh, India’s largest state (may, page 273) 
Its earth-andl-stone houses, with whitewashed 
walls and tiled roofs, cluster on a wooded hill- 
side overlooking a fertile plain. Temple, 
shrines, and mosque proclaim the spiritual 
allegiance of some 30 residents: Four-fifths 
af the population is Hindu: the rest Muslim 
Members of both faiths practice purdah— 
but with certain differences 

since the surrounding fields usually pro: 
duce acsurplus of wheat aid pulse, these 
people are—by their country’s standards— 
reasonably prosperous, And here, despite 
recent changes, basic features of age-old 
custes and customs endure 

I had settled in Nimkhera—socially com- 
plex tor a small villaze—to explore the hid- 
den world of purdah. For three years IT en- 
joved a close view of life behind the veil rarely 
seen by Westerners. Purdah, T found, requires 
both men and women to conform to exacting 
disciplines. (Continued on page 274) 


Withdrawn as u shadow before new in-laws, a young brick veils her face. For 
her ancl millions af other women of rural Inrlia, life is ordered according to purdah— 
the centuries-old custom of secliding women. Under strict rules iicopted) at narra, 

a Abodu woman veils before all older people of her in-laws’ village, and even before 
her husband in the presence of other people. Although purdah may seem outmoded in 
fur modern world, the author found it to be, in fact, «strong support of family life 
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In fact my husband, Jerry, who was work- 
ing on an archeological project nearby, bad 
fo make a5 many adjustments as | to win ap- 
proval. With most neighbors he could not 
properly ask a husband about his wife, men- 
ton my name, or enter a courtyard unan- 
nounced for fear of surprising an unveiled 
woman. During our entire Nimkhera stay he 
never saw the faces‘of some of mv best friencs. 

Our 4-year-old daughter, Laurie, quickly 
learned where she could go and where her 
father could not. She learned, too, to recognize 
veiled women by the babies they curried. 

For Jerry, speaking directly to most women 
was taboo—in public, even to me, 

Jerry found that idea difficult to accept: 
“You mean we can't walk or talk with each 
other outside the house? But what if T want to 
tell you something?" 

“Ask a child to deliver the message.” 

“That doesn’t do much for togetherness.” 


Purdah Strengthens Family Ties 


Actually, one of the practical aspects of 
purdah is that it permits enforced together- 
ness to operate without too much friction. For 
in crowded India, where three or four cenera- 
tions may live under one roof, a man who 
seldom communicates with anuther's wife or 
sees mich more than her toes is not very apt 
to change partners. And lines of authority 
within the family are clearly understooel. 

Traditionally, wives move in with their 
hushands and in-laws, and thus the family 
grows. In this part of India, Hindu marriages 
for the most part are arranged by purents of 
the sume caste but of different villages, be- 
tween voung people who have never met. 

Such was the case with Prembsai, a charm- 
ing high-caste Brahman girl of 14 who, ac- 
cording to Indian law at the time, should not 
have been wed before age 15. (The age has 
now been raised to 18.) Many villagers ignore 
this rule. Thad been invited to participate 
In the preparations that preceded her miar- 


Mage to Shiv Prasad, a hanclsome youth who 


lived some 40 miles away. For several davs 


we anointed Prembaj with purifying turmeric 
paste and serenaded her with wedding songs 
(pages 250-51). 

(On a date deemed favorable by astrological 
calculations, Shiv Prasad and his party ar- 
rived, heralded by a brass band and a daz- 
fling display of fireworks. Veiled completely, 
Prembai sat among the visitors, receiving 
gifts of jewelry, clothing, cosmetics, and 
sweets, Then, in a predawn cerernony led by 
a Hindu priest, the couple walked seven 
times (an auspicious number) around a sacred 
fire to seal their union. 


Women Have Their Day—Colorfully 


mn ancther day drums beckoned me to a 
lively celebration following the Hindu wed- 
ding of 12-year-olel Bhuri, 

Thad known the women of Bhuri's weaver- 
castv family as seemingly shy and subservient, 
almost more shadew than substance in the 
presence of strange men. But not that day. 
With obvious enjoyment they dashed pot- 
fuls af scurlet and indigo dye into the faces 
of the men who had accompanied the groom, 
Sat content with this mess, they smeared the 
bright goo into the ears and noses of their 
dripping but docile victims (page 276). 

After tying a cowbell around the neck of 
the groom's father, who, under the usual rules 
of purctah etiquette, would hardly be « figure 
of fun, the women burst forth with a medley of 
raucous and risque songs. Such antics are a 
rood-humored expression of the tensions that 
inevitably exist between in-laws. 

Bhuri did not participate; she was hiding 
inside the house, from which she would not 
emerge until her husband and his entourage 
departerl. In several years, after she had at- 
tained maturity, they would be reunited at 
his family’s home to begin their married life. 
Prembai, too, would follow this course 

Jerry accompanied Hari Narayan, a Brah- 
mun youth of 18, on his gawaa—bringing 
home the bride. Parting fram her family, the 
air) Andolwal wept piteously; on the ride 
hack to Nimkhera in our jeep, veil and silence 


Veils fall away und conversation flows at the villave well, where richly dressecl 
Hindu girls; away from their elders, happily collect water for a wedding, Going to 
the well ane attencing relighus festivals are among the few times young women 
escape the familly clateter. Seclusion does not mean idleness, however. Women in 
purdah lead busy lives taking care of children, cooking, ane working in the fields. 
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Priva’= brother had come to ect ber-and be 
children for one such vacation 
When are vou coming back?’ | asked het 


‘In three, perhaps four, months,” she 
answered | LOL VW 

‘But surely vou |] miss someone from here? 
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nightly, was absent from the farewells tind 
would not see her again until she returned 
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Holidays Bring War Between the Sexes 


Two annual spring festivale—Holi and 
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Women May Rule Home and Purse 
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Reotiwah, a middle-aged mother, told me. 
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‘Young girls, karrvas, are just like @oddesses, 
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sWets, Saris, anid money; we touch their feet 
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bur respect for chaste womanhocd. It please 
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anvthing, even rule a: state, from behind 
purtah. But after my husband became ruler, 





she decided purdah should vield to modern 
trends, and we both gave up the veil” 

Today young women of Bhopal's former 
roval family wear blue jeans and (rive sports 
cars like others of their age elsewhere 

However, in villages like Nimkhera, olil 
Wiys change more slowly. One of the first to 
break clown purdah barners there was Birjis 
Jahan. of a high-status, conservative Pathan 
Muslim family 

“Until recently | seldom went out, and | 
never visited the bazaar,” Birjis Jahun told 
me, “On trips to my maika, I wore a burka, 
rode a bus owned bw a relative, then was 
driven the last mile in a horse-drawn carriage 
completely enclosed with « curtain” 

Birjis Jahan now travels about pretty much 
as she pleases, wearing dark plasses but no 
burka (page 274)“ My eves are burka enough," 
she std, “lf 1 don't lilt them to leole at arth 
ane, whe can call me-immorcdest? 

“Yes, T still have an escort, usually one of 
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Por all eves to see, a little girl vrins 
impishly in the cradle of her granciuther’s 
ams. Revered as symbols of purity, girls 
remind adults of the honer and famils 
strength they hope purdah will preserve 


my sons. But otherwise, for me, purdah is a 
thing of the past. T gave it wp because T want 
to know what goes on outside my own four 
wills. Few upper-class Muslim women of 
Bhopal now wear burkas.” 

None of Birjis Jahan’s five daughters in- 
tend to keep strict purdih, but they have not 
rejected it altogether. Her oldest son, Akhtar, 
marritd a cousin who never veils, vet has 
spent most of her years within the home 

Daughter Sultana, now 20, shuns the 
burka, but she remains highly decorous in her 
behuvior, never venturing outside without 
chaperone. She was privately tutored (with- 
Out a curtain) and recently wed a cousin of 
her choice 

For Muslims, matchmaking between cous: 
Ins is not uncommon, since, according to 
Must law, women share in the family in 
heritance. Joining kin in matrimony keeps 
property within the family, 


Purdah Wanes os Education Spreads 


Schooling is nothing new to India's. city 
wirls; many go on to higher education. This 
trend is beginning to take hold in villages like 
Nimkhera. “But what good does it clo,” a vil- 
lage matron asked, “if housework {ts our 
pol? De passe tests in water fetching, cook. 
ing, and childbearing without attending a 
single class,” 

Prembai and Motibai realize that purdah's 
popularity is wining, but they accept its can- 
ditions as vital to the continuance of rural 
famiby life with its built-in work force ancl 
secunty for all apes 

Watching Kamla and Priva clean grain ax 
they chatted, It was clear to me that when 
duties and roles are clearly assigned, there is 
no doubt about responsibilitv, and essential 
lasks are completed without argument. Re- 
straits remind youths and elders alike that 
their own needs come second to those of the 
family, so vital to survival in village India. 

Male voices echoed in the courtyard. Kam- 
land Priva pulled ther veils down over their 
faces gd silenth continued cleaning their 
platters of grain, a 
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How Soon 
Will We Measure 
In Metric? 
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“Thow shalt not have in thine 
house divers measures, a 
great and a small, But thou 
shalt have a perfect and just 
weight, a perfect and just 
measure shalt thou have....° 

DEVTERONOMYT 25: Lg-15 


MACH DAY in the United 
States an estimated 20 


fs billion measurements 
are mace. The scientist, for his 
measuring, uses the metric 
system—logical, simple, and 
unified. But for most of us, 
what an antiquated, crazy- 
quilt hodgepodge we custom- 
arily employ! 

We have, for example, a dry 
quart that is larger than a 
liquid quart; both are smaller 
than a British quart. An ounce 
for measuring fluids is not the 
same as an ounce used for 
weighing; moreover, the avoir- 
dupes ounce is lighter than the 
troy ounce and the apothe- 
caries’ OUNCE, 

Or consider tons. There's 
a long ton and a short ton, a 
register ton and ou measure- 
ment ton, a wheat ton and a 
metric ton—all different 


Qur barrel ranges from 31 to 
42 gallons. We divide the gallon 
inte four quarts, exght pints, or 
16 gills—to say nothing of 
five fifths. 

We split the mile into eight 
furlongs, 80 chains, 320. rods, 
BH) fathoms, 1,760 yards, and 
5,280 feet. Then we divide the 
foot by 12 to get inches 

Actually the United States 
has three kinds of miles; Our 
survey mile, used in land mea- 
surements, is nmoughly one- 
eighth of an inch longer than 
the international mile. Con- 
fusingly, both are known a5 
statute miles, and both are 
shorter than the nautical mile 

We deal with hands and 
cords, drams and scruples, 
pecks and carats, grains and 
points, firkins and hogsheads— 
all part of a gloriously illogical 
Mingle-mangie of some &O 
separate Measures. 

Yet we count by tens, by the 
decimal system, because ten is 
the only number that creates 
multiples of itself by simply 
changme the first digit. Then 
why not measure by tens? 

How we got into this muddle 
is @ Story that goes back to the 


THIS ARTICLE TEARS OUT ALONG PERFORATED LINE 


Babylonians and Egyptians, to 
the Romans and Vikings, and 
to assorted English monarchs 
ot Centuries ago, 

In Egyptian papyrus texts, 
thousands of vears old, there 
appears the fieure of a forearm, 
symbol for the cubit. This 
earliest recorded unit of men- 
surement was based on the 
length of the arm from elbow 
to fingertip—rouchly 18 inches. 
The Great Pyramid of Cheops 
was built to cubits. And so, ac- 
cording to Genesis, was Noah's 
Ark—300 cubits long. 

Even in Noah's time the 
measurement confusion had 
already begun. Forearm, after 
all, vary in length, Moreover, 
there were different cubits. Lee- 
end has it that the Egyptian 
King Menes decreed a royal 





or sacred cubit 14. percent 
larger than the common cubit. 
used in building his own palace 
but was forbidden to others. 
The original meaning of “pha- 
rach,” incidentally, was “great 
house.” 

For measuring weight, the 
ancients use| grains af wheat 
or barleyeorns; the grain to 
this day is one of the smullest 
units of weicht, 1/7,000 of a 
pound. The carat, used im 
welzhing gems, wis derived 
from the tiny carob seed. 

The mile came to us from 
the Komans via Britain. In 
(Caesar's day the mile was the 
mille passes, 1,000 double 
steps by a Roman lemonary. 
It was 5.000 Roman feet. 
(Jueen Bess, in the fate 16th 





century, added 280 feet 40 the 
mile would be exactly cight 
“furrow-longs,” or furlongs. 

No one knows just haw the 
yard got started, although it 
may be no coincidence that it 
is a double cubit. In any case; 
it t a fundamental unit of 
English measurement. The 
word itself comes from the Old 
English word gererd, rod, the 
staff used for measuring. Henry 
I established the vard as the 
distance from the tip of his 
roval nese to his fingertips. 

As for the inch, in the tenth 
century tt was the span of the 
knuckles on King Esbgar's 
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thumb. ee ee 





the length af ie own foot— 
about 12.7 present-day inches. 
But the English statute books 
of 1305 standardized the foot 
a3 36 barleveorns “taken from 
the middle of the ear” and Laid 
end to enc. 
Sull another definition of the 
foot comes from a 16th-century 


church on Sunday, bid la men 
to stop, tall ones and short ones 
as they happen to pass out 4s 
the service is finished, then 
make them put their left feet 
one behind the other and the 
lenzth obtained shall be u right 
and lawful rod, and the 16th 
shall be a right and lawful foot.” 

The six-foot fathom, used by 
seafaring men, equaled the 
span of a Viking's outstretched 
urns. The acre was the amount 
of land plowed by a yoke of 


oxen in one day. And the gal- 
lon (the one in use in the United 


States today) was Queen Anne's 
wine gallon. It was much small- 
er than the ale gallon of her 
day and different from the im- 
perial gallon eventually adopt- 
ed for British vse. 

The confusion resulting from 
such an unwieldy makeshift of 
measures lecl to a desire for a 
more sensible system. Thomuss 
Jefferson, in 1790, proposed a 
decimal system, based on units 
of 10, just like our money. In 








his plan, for example, 1) feet 
would be a decad, 10 decacds a 
rool, 10 roods a furlong, and 
10 furlongs a mile. 

Congress did not buy Jeffer- 
son's ideas, but at that same 
time the ferment of the French 
Revolution and the upsurge of 
interest in science produced 
unother system based on 10's— 
the metric system. It was the 
most remarkable plan for 
measurement ever devised. 

[ts keystone wus the meter, 
from the Greek metron, mean- 
Ing “a measure” This new 
basic unit was not derived 





from the variables of human 


anatomy; rather, it was to 
spring from the universe itself. 
The métre, as approved by the 
French National Convention in 
L795, was to be ane ten-mil- 
lionth of the length of earth's 
meridian between the Equator 
and the North Pole. 

Toe determine this distance, a 
team of surveyors had set out to 
measure an arc of the meridian 
between Dunkirk in France 
and Barcelona in Spain. De- 
spite many difiiculties—they 
were plagued by the hostility of 
peasants and by arrests for 
treason—the survevors finally 
succeeded. The meter was 
established at approximately 
49.47 inches. 

From this unit of length, a 
unit-of volume was derived by 


cubing a tenth of @ meter to 
procuce the liter. Anda liter of 
water produced a basic unit 
of mass, the kilogram. 

For larger units, multiples on 
the basis of 10 were eventually 
provided, with Greek prefixes: 
thus dekameter for 10 meters, 
hectometer for 100, kilometer 
for 1,000, megameter for a mil- 
lion, anc so on. For subcivi- 
sions, Latin prefixes were used: 
decimeter for a tenth of a 
meter, centimeter for a 100th, 
millimeter for a 1,000th, and 
micrometer for a millionth. 

Thus all the units were inti- 
mately and uniformly related. 
For the first time the world hac 
avollable a consistent, unified 
measurement svstem in which 
calculations would be: easy— 
no more unwieldy fractions, no 
more memorizing a host of con- 
version factors. 

‘Never has anything more 
grand and simple, more co- 
herent in all ite parts, issued 


Multiplication factor 
1 000 000 000 000 000 000 = 


= jo'8 
1 000 000 000 000 000 = 101? 
1 000 000 000.000 = 1012 

1 000-000 000 = 10” 
1.000 000 = 108 
1.000 = 103 

100 = 107 

10=10 
0.1 = 1071 


from the hand of man,” wrote 
Antoine Lavoisier, the most 
famous French scientist of 
the time, | 
Over the decades the metric 
system has been modified and 
anded into what i known 
ida as Sl, Le Systéme Inter- 
national d' Unites. SI provides 
ive other basic units besides 
the meter and the kilogram. For 
example, the unit for time is 
the second; the ampere is the 
baste unit for electricity; and 
for temperature the degree 
Celsius (formerly centigrade), 
For scientific use, temperatures 
are measured in kelvins start- 
ing with absolute zero (—273.15 
“C) A kelvin is equal to a 
degree Celeyus. In adclition, 
the meter has been redefined, 
for even greater accuracy, as 
1,650,763.73 wavelengths of 
orange-red light emitted by the 
krypton-86 atom. 
Gradually at first, then ever 
more rapidly, the metric system 





Metric GSD prefixes 





took root in Europe in the both 
century. [t spread to other con- 
tinents until, today, 95 percent 
of the world’s inhabitants speak 
its language. Only in the United 
States (and in Brunei, Burma, 
Liberia, and Yemen) 14 it not 
wet the system generally in use. 

Repeatedly our nation has 
approached metrication, but it 
has always backed away from 
full embrace. Nevertheless, by 
act of Congress, metric has 
been “legal” in the United 
States since 1866, 


exo E 
peta =P 
gigas G& 
mooao 6M 
killa k 
hecto h* 
___ deka do* 
deci a 


0.01 =10-7?  centi is 


0.00) = 10-3 

0.000 001 = 10-4 

0.000 000.001 = 10-7 

0.000 000.000 001 = 10-%? 
0.000.000 000.000 001 = 1a-'? 
0,000 000.000 000 000 001 = 10-"* 


milli 

micro 7] 
nano on 
fernio # 
atte a 


one: quindillionth:of 


one quintilion ¢ annes: 
one quedrillion times 
one trillion times — 

one billion times 


theusand billionth. 
trillionth 


"While hecto, ideha, deci, ond conti are St profiees, thelr se sheckd gunaseily be cvslded except ter the 5 unit multiples 


symbol h may bo contwead sith ki, 
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Moreover, our representa- 
tive simned the Treaty of the 
Meter in Paris in 1475, Thus 
we joined the other major 
nations of the warld in endors- 
ing the metric system as the 
internationally preferred syvs- 
tem. We also gave backing toa 
permanent International Bu- 
reau of Weights and Measures. 

Further, in (893 the United 
States became an “officially” 
metric nation. Three years 
earlier we had recerved from 
the International Bureau new 
and refined meter bars and 
kilogram wreichts These were 
declarerl to be the nation’s 
“fundamental standards” of 
length ancl mass. The pound, 
the foot, and other customary 
units were redefined as frac- 
tions of the metric units. 

And yet we did not give up 
the welter of customary units. 
Bitter oppesttion from beth 
labor ancl business met every 
attempt to get a metric bill 
through Congress. As recently 
a5 1920 pamphlets were pub- 
lished with tithes: such as “What 
Real He-Men Think of the 
Compulsory Metric System." 

Earlier, anti-metric forces 
had published as their theme 
song a ditty entitled “A Pint’s 
a Pound the World Around,” 
with this ringing stanza: 


Then down with every 
“metric” scheme 
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Taught by the foreign 
school, 

We'll worship still our 
Father's Ged! 

And keep our Father's 
“rule”! 

A perfect inch, a perfect 
pint, 

The Anglo’s honest 
pound, 

Shall hold them place 
upon the earth, 

fill Time's last tramp 
shall sound! 


But thoughtful citizens con- 
tinued to pomt out the merits 
of the metric system, As Alex- 
ander Graham Bell testified 
before Coneress (his statement 
was printed in the March 1906 
GROGRATHIC 

“Tt 1s safe to say that, after 
the metric system has been 
adopted by the United States 
and our people have become 
accustomel to #5 use, we 
would no more dream of going 
back to the present system of 
weights and measures than we 
would think of carrving on the 
processes Of arithmetic through 
the medium of the old Roman 
letters in place of the Arabic 
numerals we now employ,” 

Eventually the ant-metric 
agitation died away. Great 
Britain began conversion to 
the metric system in 1965, Aus- 
tralia followed in 1970, Canara 
in 1971. The United States was 
isolated—an island in a metric 
sei. Chur huge multinational cor- 
porations, with many branches 
abroad, found themselves 
forced to use metric as well as 
customary units. Quite natural- 
ly thev favored conversion to a 
single system. 

Many began converting on 
their own, spurred by a deci- 
sion from the nine Common 
Market countnes that after 
April 21, 1978, they would ac- 


cept no imports unbess labeled 
In metric dimensions. 

Finally, on December 23, 
L075, President Gerald R: Ford 
Signed the Metric Conversion 
Act of 1975, calling for volun- 
Lary conversion to the metric 
system ind establishing a U.S, 
Metric Board to coordinate 
thal conversion. 

Even though Congress and 
the President did not go so far 
a5 to require mandatory con- 
Version, Most observers see the 
changeover coming with in- 
creasing rapidity anyway. 
(Ffcials and businessmen to 
whom I have talked give vary- 
ing estimates: some see a pre- 
tominantly metric United 
States by the early "80's. More 
pessimistic forecasts supgest 
1990. But all agree we are 
mhoving fast.on the metric road. 

Even without metric legis- 
lation we have already gone a 
considerable distance down 


that road. Scientists use metric 
measurements exclusively. So 
do many of ur engineers. 





Most of us are familar with 
35-millimeter cameras and film, 
500-milligram vitamin pills, 
skis labeled im centimeters, 
hypodermics measured in cubic 
centimeters (the same as milli- 
liters), and cars with engine 
displacement stated in liters. 
The airlines have long weicthed 
our ligiage in kilograms on 
overseas flights. We have 


Metric GSD units 








lerath kilometer ken 
meter m 
millinneter men 
micrometer um 
ote square kilameter | kerni® 
square hectometer hm? hectare ha 
square meter rm? 
square centimeter cm 
square millimeter mm 
volume cubic meter —i(iti‘ié‘s 
cubic decimeter dm liter™ L 
cubic centimeter on milliliter® mi. 
velocity meter per second mis 
kilometer per hour krn/h 
acceleration meter per second squared mn= 
frequency megahertz MHz 
kilohertz kHz 
hertz Hz 


OO 





Thre megogram Mg met ric ton 1 
kilogram kg 
milligram ma 

dentity kilogram per cubic meter kg/m gram per liter gil 

force kilonewton kN — - 

newron By 


pressure kiloposca! kPo 


energy, work, or megajoule | Md " 

quantity of heat kilojoule | 

joule J 

: kilowatt-hour kWh 

| power or tues flow kilowatt VW 

rote watt Ww 
‘ormpenoature kelvin K aii 

deoree Celsius E 

electric current | compere A 
Quantity of electricity covlemb — Cc = as 

ampere-hour Aah 

electramotive force volt V 

electnc resistance ohm i 


lucripewe berterng ity condela ed 


To be used only For Aulde (both gare: and liquids) and for dry ingredients In recipes. Da not ure crip gerefiz with “Hiter™ 


Common metric (SLD) conversions 








if 
you Multiply Te 


Inches 
feet 
miles. 


25.4 = millimeters 
O9t4 = meters 
1.609 = kilometers 


“x xX K 


0.836 = squore meters 


x 


0.946 = liters 
0.765 = cubic meters” 


quarts (lq) 
cubic yords 


~ 


ounces (avdp) ™ 28.35 = grams 
pounds (avdp) ™ 0.454 = kilograms 
degrees Fohrenheit * 5/9 (after | 
subtracting 32) = degrees Celsius 


millinneters 
meters 
kilometers 


0,039 = inches 
| 09 = ypords 
0.421 = miles 


x < x 


Hetore: of ANT aise 


liters & 1.057 = quarts (lq) 
cubic meters ss 1.308 = cubic yords 


grams xX) = F705 = ounces (avdp) 
kilograms ™ 2.205 = pounds (avdp)’ 





degrees Celsius % 9/5 (then 
See Sa) = degrees Fahrenheit 





wiutched races in the Olympic 
games—all in metric. 

In at least 14 states some 
road signs. show both mile 
and kilometer distances or 
speed limits. The same is now 
true of signs in some national 
parks. A few months ago the 
Department of Transportation 
propased that all speed-limit 
signs be changed to metric be- 
ginning in July 1978. Coca- 
Cola, 7-Up, Pepsi-Cola, Dr 
Pepper, and Shasta are now 
marketed in liter containers. 
By the end of 1979, all wines 
and spirits must be bottled in 
metric. sizes. The familiar fifth 
will become 750 milliliters— 
about one percent less. 

Federa) agencies imcreas- 
ingly use metric measurements. 
The Department of Agriculture 
publishes crop yields and grain 
shipments in metric tons, All 
NASA reports give metric, with 
customary figures added. The 
Patent and Trademark Office 
now requires that patent appli- 
cations include metric dimen- 
gions Of items. 

Of the top 1,000 major man- 
ufacturing and industrial con- 
cerns in the United States, more 
than 60 percent are estimated 
to be metric or in transition. 

All four major motor com- 
panies are converting. Ford 
began ten years ago and pio- 
neercd with the designing of 
the metric Pinto engine. Gren- 
eral Motors: followed in 1975 


with the largely metric Che- 


vette. Since 1973, GM has ce- 
signed all new parts in metric. 

Has conversion posed an 
onerous burden on industry? | 
asked this question of a number 
of  inecustry 
Their answer is uniformly no. 

“The worry is greathy over- 
stressed,” says P.E. Burke of 
American Motors. “It tarns out 
to be.a myth that it would cost 
enormous sums.” Everett 
Baugh of General Motors savs, 
“Going metric m the Chevette 
caused no more than a ripple” 

Anl George Nassaver of 
Procter and Gamble puts it 
even more succinctly: 

“Going metric is no big deal! 

Perhaps not for business ane 
industry. But how will it affect 
ordinary people, who now have 
to learn to think in a different 
measurement language? 

For youngsters, at least, it is 
no problem. The other day my 
G-vear-old granddaughter, who 
is excited about collecting in- 
sects, was describing her latest 
find, “It's just about a centi- 
meter lor,” she said. 

The metric system will hold 
no terrors for her: Like most 
children in the U.S. she is 
learning metric measurements 
in school. Some school svstems, 
in fact, are phasing out instruc- 
tion in customary units. Some 
states now require that all new 
textbooks use the metric system 
exclusively. 


For older generations, con- 
version will mean more effort. 
But manufacturers are help- 


| ing to ease the transition. Levi 


Strauss is putting dual labeling 
on its boys’ pants. Dress pat- 
terns for years have given both 
measurements. Metric recipes 
are oppearing m women's 
MaALEINes, 

And grocery stores are full of 
dual-labeled packages. Kecent- 
ly I found rice, If oz (454 gh, 
canned beans, 15 o# (425 gh; 
pineapple juice, 36 fluid oz 
(1.06 Ly, cream by the pint (473 
mi); amd chocolate bars, 4 oz 
(ila4¢) And by ‘contrast, 
mustard, 1 ke (35%), oz). 

While conversions like these 
help at first, the advice of other 





countries now successfully 
making the transition is to 
avoid tranélating as much as 
possible. “Learn to think metric 
from the beginning.” they 
counsel, “Then the changeover 
goes smoothly.” 

A few tips help one get a 
feel for metric dimensions 
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and quantities. For example: 

.. ameter is only a littl longer 

than a yard; 

...& kilogram is only a little 
heavier than two pounds; 

...@ Titer is only slightly more 
than a quart. 

A teaspoon is five milliliters; 
a tablespoon 15. A 2?!-gallon 
tank holds about 80 liters of 
pasoline. A dollar bill or a 
paper clip each weighs about 
one gram. A golf ball weighs 
40 grams, i vear's NATIONAL 
GEOGRAPHICS fall just under 
five kilograms, and un #verage 
man Weighs 75 kilograms. 

A dime weighs two gram 
and is one millimeter thick. A 
stick of gum is 75 millimeters 
long. a pencil 190. The long 
dimension of a standard manila 
folder is 300 millimeters. 

The ordinary chair seat. is 
about 450 millimeters high; a 
doorknob is usually about a 
meter from the floor. The 
Washington Monument is 170 
meters tall, the Empire State 
Building 380 meters, ond 
Mount Everest §,545. 

Chicago to New York City is 
1,200 kilometers. The earth 
is 40,000 kilometers around, 
and the moon i§ 400,000 kilo- 
meters AWAY. 

And the national $3-mile- 
per-hour speed limit comes to 
about 90 kilometers per hour 

Temperatures mn Celsius will 
not be difficult if one remem- 
bers that at O water freezes 
and at 100° it boils; 18° is 
recommended room tempera- 
ture for saving energy, 22° to 
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26° is comfortable; 35° is a hot 
day, 37° is body temperature. 
For cooks, 185° i= # moderate 
oven and 215° ic hot. 

All in all, switching gracdu- 
ally to metric should cause no 
Serious inconveniences or €x- 
pense to the average person, 
according to the experience of 
such countries as Australia 
and Canada With effective 
public education, people dis- 
cover most of their fears about 
metrication are unfounder. 

For example, a5 the Ameri- 
can National Metric Council 
points cut, cooks will not need 
to throw away favorite cook- 
hooks or recipes; they will con- 
tinue using them as they do 


now. For metric recipes now 
becoming available, metric 
MeAsuring spoons cost only a 
few cents. Measuring cups 
already on the market are 
conveniently marked in bath 
milliliters and ounces as well as 
in fractions of a cup, 

Mechanics will need metric 
tools, of course. But many of 
them have long since made the 
Investment because of the need 
to work on —— cars. 

Will new pe C Rib 
substantially raise food costs 
Food producers say not, It's 
simply a matter of adjusting 
machinery, not of making 
entirely new machinery. 

some things won't change 
even after we are predominant- 
ly a metric country. Qur money 
system will remain unchanged: 
so will units of time. Twelve 
will still make a dozen, 70 a 
score. Drivers will continue to 
say, “Fill ‘er up!" or “Five 
dollars’ worth!" We'll still talk 
about “first down and ten vareds 
to eo.” And we will retain such 
expressions gc milestone, ten- 
gallon hat, and inchworm. 

We will not likely switch to 
saying “28.35 grams of pre- 
vention are worth 0.4535 kilo- 
gram of cure," or “Give him 
2.54 centimeters and he'll take 
1,609 meters.” 

With a litth time, we'll all 
find that switching to metric is 
Indesd no big deal—exocept, 
perhaps, for the worried farm 
wife who said she wasn't sure 
she could get her hens to lay 
ems In metric sizes! oO 





Meter or metre? The French, of course, spell it with an -re, as do 

al) the Engiish-speaking countries except the United States. One argument 
for that spelling is that it distinguishes between the word mi-cro-metre; a 
measurement, and mi-caoM-eler, a tool for measuring. In the United States, 
both spellings are officially recognized. Some federal agencies use one form, 
some the other. The American National Metric Council prefers -er, while 
the American Society for Testing and Materials stands by the -re form. 
Linu! the question is resolved, the GEeograAPHic will continue to use mefer. 
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Tne naw 177 Tovota Corona iiss .- 
attractive new styling loaded wih cart % 
fort and convenience compare to Cars 
costing much, much more. its the quinminaion” 
et Toy fia Clusauity =l5 | engineer, | Thars why wis 
Say ‘it you can find a better Gill small carthana 
Corone...buy it’ Incidentally, there are four differant “SS 
a | models to chocase irom, incding : 
oe «8 5-Door Waoon ands specal “Luzury Edifan’ 
4-Door Sedan teatured 
, full of comfort and convenience. 
Features that tun the gamut from an eectnic tuning 
fork clock to walli-wall Carpeting and tied 
a Gass al around. Ih the “Luxury Edition” equinpest with 
- Ti .a@utomatho transmission, the comfort includes a fullwadth 
Sit Ill, front seat in-nch velou-iype upholstery. The: Corona, is 
the roomiest, best eouinped sedan in the entire Toyota line 


Beauty, full of personal preferences. Corona 
offers many of the options found on expensive 
Lun! Cars. Features ike au condoning, au 
formatic and 5-speed overdnve fransrssions 

and —for the firs! time — power steenng, allow 

you to tailor a Carona to your individual needs. \\, 
You cari even get a builtin 40-Channel CB \\ 
radi, The Toyota Corona. The supreme Toyota. 
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eS t isn't difficult to list 
the world’s greates! 
boos Their titles 
spring instantly te 
everyone's mind, 


because what makes il 





book great is its 
ability to have a lasting impact on each 
new peneration of readers. A book 
becomes reat only when it is 
recognized as being great— generation 
atter generation 


ry 


e's Moby Dick, Dickens “1 fate of 





Melvil 


Poo Crlres haucers Cantertwry 


Tales, Plato's Republic. Thackeray s Vanity 
fair, Fielding’s Tom Jones, Hawthorne's 
7 ariel Letler Dos toevaky 5 C FEM ia nied 
Punisement Home rs i lind Bronte s 
Wathering Heights, Dante's Divine Comedy, 
Swift's Gulliver's Travels, Mark Twain's 


Huckleberry Fine and Miiton’s Paradise Los! 
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Hooks like these are the greatest books 
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ofall Hime...the books of lashine nalue that 


each family wants on its bookshelves 
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As Beautiful as They Are Meanineful 
The pride that one feels in acquiring this 
edition of the world’s greatest books 


comes not only from the power and 
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significance of each literary master 
PIECE It comes also from the sheer 


beauty of each book. Every volume in 





this private library will exemplify the 
ultimate in the art of printing, illius- 


trating and binding. 
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Genuine Leather Bindings 


Today it is rare to find books bound in 
Fenuine leather. The cost of such 
bindings and the time required to create 
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them has made the crafting of such 


bindings an almost vanishing art 
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Unique Cover Designs of Real Gold 


To further enhance the richness and 
beauty of your books, each binding wi 
be decorated with real gold. Each cover 
desien will be deeply inlaid with this 
orecious metal. The back cover and the 


spine of each book will be similarly 
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Distinctly Different Volumes 

[Mstinctiveness is the watchword of this 
Priva te library. No Cys volum 25 are the 
same. The leather used in the bindings 
will be of many colors and grains. The 


ype. styles and Ulustrations will vary 


From volume to volume matching thi 
LITT ie = haraches cir eit h af the 
individual works. The design on each 
volume's leather cover will be different 
with ne hwe alike. Even the sizes of the 


hooks nN tnhe COMeCTOM will vol 


A Most Important Family Heirloom 
To acquire this distinguished edition ol 

[he 100 Greatest Books Ever Written” 
is to establisn a family treasure that will 
be enjoyed now and passed on from 


BENEaAHON (0 Peneration 





Gilt-edged Pages 


_omplementing 


Livers GSI“ & 


ae he The Paiees Ov 


rilt-edged in real gold 


Elegant in Every Way 
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Will have beauHful endsheéta of the 
highest quality, contain a bownd-in 


ribbon page marker and be bound witha 








“hubbed” spine that is used in only the 


finest books. 


The result of all of this careful attention 
to luxury and elegance is a collection of 
books that brings back memories of the 
great private libraries of the most 
discriminating families in davs gone by 


A Truly Personal Library 


When vou acquire this edition of “The 
100 Greatest Books Ever Written” you 
are building a personal library that will 
be one of your most prized possessions. 
To beautifully identify each book in the 
edition as part of your own private 
collection, a unique personalized name- 
plate will accompany every volume. 


The Acquisition Plan 


Books of the quality of the volumes in 
this collection are not generally avail- 
able today, and they cannot be mass 
produced, Because of the extraordinary 
care and craftsmanship required of fine 
bindings such as these, the books in the 
collection will be issted at the rate of 
one per month, 


Comparable books bound in genuine 
leather sell for as much as $50 to $75 
per volume, However, you will be 
pleased to learn the volumes in this 
collection will be priced at only $28.50 
each for the first two full years. Future 
volumes will be similarly priced subject 
only to minor periodic adjustment to 
reHect varving material costs 


If you desire, you may return any 
volume within 30 days for a full refund 
of your purchase price. Moreover, you 
need purchase volumes only as long as 
you choose to de so; you may cancel 
your subscription at.any time 


K.5.V.P. 


To accept this invitation, you need only 
complete the Preferred Subscription 
Reservation. and return it to us, (Itis not 
necessary to send any payment at this 
time.) This simple step is all that is 
necessary for you to begin building a 
private library of your own that is sure 
to be envied by all and 
treasured by all who use it 


who see it, 
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Pie: faa a4 Press 


47 Richards Ave 


Norwalk, Conn, 06857 


Preferred Subscription Reservation 
The IO Greatest ‘Books Ger Witten 


The Easton Press 
47 Richards: Ave. 
Norwalk, Conm 6857 


Ao payer! pagel red 
Simply mail this 
stibsatiptiant tesary etic, 


Classe send me the fret volume of “The 100 Cireatst Frocks 
Ever Written” and resetvr a subag rp HU ae Pet het 
Volumes will besent at the rate of one book per mon! hy, will 
be billed $25.50" prior te shipment for cach book 

[may return any Bock within 30 days for a full refund, and | 
ray cancel my subscription At any time 

l understand that vou will send me a list of books schedubed 
for Fulure monthly ehipinent. [may then indicate which 
tithes on thie list, if any, [do not want to receive, thereby 
insuring that | never receive any books 1 do not want 
SSOP THON TLUCLHARGE BOOKS TL) MASTER CHARCLY 
OR BANKAMERICARD WILL BE MADE AVAILABLI 
WHEN VOL ARE INVOHt ED Fon VWoOuUR FIRST VOLUME 





Ay aie 
Address — _ a ee 
City Sate 


[] As a convenience, | prefer ta pay mow for py first 

volume in the collection af $28.50 plus $128 shipping 

and handling (total payment $29.75). Enclosed is my check 
payable ta the Eaetan Press 


Vai 
Cad 
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Pick of the crop. 
A basker of fruit, a tine natural cheddar—this is 
our pick fora really fresh dessert, The fruit you pick 
could be grapes or apples or pears. The cheddar, 


of course, is Cracker Barrel from Kraft. 
ics another reason America spells cheese Kp Arr 


Cracker Barrel.Our pride. Your joy. KRAET 


Mamiya, the world's largest 
winaadartue? of professional 
medium- format cameras, created 
the versatile Mi45 SLR System. 

The Mé45 and M645 10005 are 
lightweight, compact, and as easy to 
handle asafine 35mm5LR,andat_ =- 
about the same price. Yet they deliver 
a negative size almost three times the 
size of 35mm. 

In addition to the system's two basic 
camera bodies, there are 11 mullti- 
coated lenses —from 35mm wide angle 
to 500mm telephoto. A wide choice of 
viewlinders includes three with built-in 
exposure meters. And rounding out 
the system is an extensive array of 
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interchangeable accessories. 

The advanced 10005 body has all 
the features and appeal of the original 
Mé45. But to provide more versatility, 
there are four major feature additions, 
plus an action-stopping shutter speed 
of 1/1000 second. | 

The Mamiya M645 System has 
advanced the frontiers of medium- 
format photography with craitsman- 
ship and engineering excellence that 
make it an outstanding investment in 
quality and performance. 
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For more information. US rosmients see your dulhorzed Mamina Professional Products Coalee 
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7100 MoCormick Road, Chicago IL 60645 


All this. All standard, 

In our lowest priced car. 
The Honda 

Civic 1200 Sedan. 


Our stancard basis for comparison: 


"Front-wheel drive with transverse mounted 
engine, 

‘3 /cc overneod cam 4-cylinder engine. 

‘Four wheel independent MacPherson strut 
SUSDENSION 

*Dual-diagonal braking system. 

*POWerosaited, self-adjusting front disc brakes 

* Rock ond pinion steering 

‘Full carpeting 

‘Reclining front bucket seats. 

« Tinted glass. 

*Upening rear quarter windows 

*Combination light switch ond turn signals on 

steering comm. 

Trip odometer 

Two-speed electric windshield wipers with 

electric washers 

*Cooloant recovery system 

Flow Through ventilation 

Owner tool tit 


The Hondo Civic 1700 Sedan 


some Hondo Models mov be in short Supply 
nN YOU greg 
Civ T200 (2S7e0¢) 
not colo ble in Celt ; 
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Civic CVCC® (488cr) 

Sedan 4-Speed 50 (46) | 39 (35), 

retenbncs, 2 Peed _| 50.448) | 3 Ga) 
Honodomatic | 3? (34) | a2 (28) 
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4-Speed | 4] ry a0 (38) | 
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freight, taxes, licenae anu oetions 
BPA ESTIMATES. Thue a Thiel mee pe alll Soy 
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Some houses 
were never meant 
to be painted. 
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Busi ness 15 go dl. YOU ve got the momentum 
going. Now s the time to pull out all the stops. 
Few business investments let you pour it on ve 
as much style as the hard-charging Beechcre 
Duke. 

Move out on your own schedules, Nose out 
competition by getting where vou need to be 
when the timeisnght A » 
company Beechcrait is 
today s answer to the 
curtailed scheciles and 
rising costs of public 
transportation. 

Did you know that 
there are more than 
12,000 airports accessible 
only by povate and 
business aircralt? 

These:are potential 
business destinations you 





may not be able to reach today except by 
lime-wasting surtace transportation, 

The Beecheratt uke | takes You to these 
destinations in pressunzed, airconditioned 
comiort at spee ds up to oR mpn, 

It seats six people in a superbly turmshed 
cabin that can be custom-styled to red fect your 
personal good taste. 

The Beechcraft Duke 
Is a sophishcated but 
LINcOmMplicated airplane. 
[t's so easy to flv that 
aver 70% are owner-flown 
by business and 
professional men. 

If pouring it on.1s- your 
style, make your move mow 
to get the information you 
need to give the Beechcraft 
Duke a realistic evaluation. 


The case contains facts on airplane 
OWwnershi? and operiian, product 
information, and a corporation 
Capital Risoqvery Guide (discover 
your low net capital cnet 
of awning o finan 

Write on, Neca ae 
Corp. | oe 
route 4 pilot 

you're A pi : 

‘call collect ? 
Crome (316) GS-70 
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Learn to fly 
and you could wina 
| | $5), eabosd ges 
eo 2 | {et all the ceils now 
it ral Asiwton 
LT 
TAKEOFF Sweenpstake 
Call M4474 TON), 
7 ‘oll free. fn {Minois, cal 
A0- 322 -4.400) and ask for 
BEECH TAKEOFF 
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NATIONAL GEDORAPHIC 
@ DETACH HERE 


be your guide to the USSR! 


he U.S.5.R. has been a closed book 
for decades— whether the inter- 
national pendulum was swinging toward 
war or detente. That book has now been 
opened for Geographic readers—in a 
colorful story about people and places. 
Dut not about politics 

You 7 join National Geographic's Bart 
McDowell and Dean Conger on the most 
extensive journey ever undertaken in the 
Soviet Union by a writer-photographer 
team from the Western press! 

What is it like to attend a Russian 
wedding, funeral, or opening day of 
school? To work or play outdoors in 
temperatures as cold as 50° below zero 
Fahrenheit? To work on a collective farm? 

You and your family will find answers 
to these and many other questions in 





For a limited time only 

Journey Across Russia: 

The Soviet Union Today 

is specially priced... so please 
_ order your copy without delay! 
| YES, send me a first-edition copy of Journey 
Across Russia: The Soviet Union Today. Bil me 
at the special price of just $10.95 plus postage 
and handling at time of shipment If not satisfied, 
[ may return this book without payment. After 
, December 31, 1977, the book will be priced at 
| $12.95. ea) 


SAME 8 8 (Please print; ce rev ew cradling. lial! 





rons Across Hussia. [he So bie! Union | Caqfurtia ond Morford pesidenm pero odd quicoter ace oF er fee bl 
a\ he Y ors. ia E . a) hE ; | 5 dl 
[our Kiev. “the mother of Russia = | Oy PFE pot Sem aT! adie npc 
iui ai : - : : a Bia + 1 |, DAG oF me! i , eel fie 
Moscow, “its heart”... St Petesburs Ssample unique cultures. ee ee a. 


(now Leningrad), “its head."’ Marvel 
at magnificent palaces. cathedrals, 
museums—even subway stations — 
at huge statues, and war memorials. 

Gain insight into the extraordinary 
lives and accomplishments of Prince 
Vladimir, van the Terible, Cather 
ine the Great, Dostoevsky, Lenin, 
Paviov, Tolstoy. 

Roam the Hussian heartland. the 
Ukraine; the Baltic coast, Georgia, 
Armenia, Kazakhstan, Siberia, and 
lands in between. Listen to what 
people say about their work, life- 
styies, and tracifions—on farms and 
in factories, hospitals, offices, and homes. 

Compare the Russian Orthodox It- 
urgy with a Russian Baptist or Buddhist 
service. Shop the ancient bazaar of 
fabled Samarkand. Round up a reindeer 
herd. Drive a truck In freezing Siberia. 
Ride a camel in the Kara Kum desert. . 

Adventure after unexpected adventure 
awalts you in this brand-new book. And, 
as you explore its pages, you will bring 
yourself up to date on one of the least 
known of the world’s great powers 


Pliee plice 
| stamp here 





National Geographic Society 


Post Office Box 1640 
Washington, D.C. 20013 
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If you stay in a different 
Ramada Inn every night, you wont 
vet home for nearly two years. 


That makes almost 700 Ramada Inns. And with that many, you'll 
probably see them just about everywhere you go on your next vacation. 

You ll be pleasantly surprised at our competitive prices. And, 
Ramada Inns let Kids 18 and Under Stay Free’ in their parents’ room. 





Actual size 7¥4" x 1044’ 
« hardcover * 368 pages 
¢ more than 245° pictures in 30, for worry- -free reservations anytime, anywhere.. 





atts mh ribs e Call toll-free 800-228-2828. 
brilliant color * onkp $10.95 (In Nebraska, 800-642-9343. ) 


Take advantage now of this exclusive offer ® Call the Ramada Inn nearest you. — | 
to enjoy a book that ls not available at your * Call your travel agent. 
bookstore. It will acquaint you with all 15 With nearly 700 Inns, we're big enough 800- -228- -2828 
constituent republics of the U.S:5.R,—includ- to be where you need us, small enough 
ing remote places Never before BfeT) bay fo KNOW Wie need YOU. 
Western journalists. This is truly a once-in-a- eer ne ee ee Le nag 
lifetime tip —with that magic mix of beiliant ‘Rollaway beds evallable Were building a reputation, 
color and superb narrative that sets National Se a ais tars i emetinny Unite not resting on one. 
Geographic books in a catenory by themselves. ited BOO AW. Phoenix. Arizona BS001. not resting On One 


...mail this 
order form today! 








